


rR. REFINER eo. 


AND NATURAL GASOLINE _ 
MANUFACTURER yr 


JULY, 1941 A Gulf Publishing Company Publication GRADY TRIPLETT 
Vol. 20, No. 7 Epitep MontHLY AT Houston, TEXAS Editor 
Copyright, 1941 

















CONTENTS 
_ 
™ 
Stress Relieving Welded Pressure Vessels in the Field........ 55 & 
E. 8. Robb t 
| E 
| Refrigeration Aids in Iso-Butane Manufacture............... 63 ‘ 
& 
| High Chromium Alloys in the Refinery................+.+.+- 66 G 
| Weldon L. Archer 
| } 
| On Stream Time Increased by Insulating Headers and | SPECIALIZED O1L JOURNALS 
PEE MIR, osindn oc dnc chs hands tang ¢onhoeecenes tein 73 | | 
B. G. Adams | Published by 
| Se Je THE GuiF PusLisHinc ComMPpaNy 
| Contact Phenomena Changing the Chemical Nature of 
| 
a: halal aa al i 75 Cason at Mabini 
pee 3301 Buffalo Drive, Houston, Texas 
| Tests on Defense Gasoline Contaimers.................20+5% 83 


R. L. Dup.ey, President 


Martin H. Heeren 


A. L. Burns, General Manager 











| Evaluation of Diesel Fuels in Full Scale Engines............. 86 S. W. Rosinson, Editorial Director 
| en ee | J. Kent Ripiey, Managing Editor 
Record Demand and Moderate Stocks Make Situation Good. . . .102 | Tom W. NeEtson, Advertising Manager 
L. J. Logan 
ini ill Ace lish Accident Prevention.............. 110 
| saat Re aoe, ieee: New York: Room 625, 250 Park Avenue, 


Dick Swinsky, Manager. 


| PITTSBURGH : 72 Vandergrift Building, 
v Chas. A. Wardley, Manager. 
Vv 


Cuicaco: 332 S. Michigan Avenue, 
H. G. Fitzpatrick, Manager. 


Departments Los ANGELES: 425 W. W. Wilson Building, 
Huntington Park, California, 
Jay Curts, Jr., Manager. 








Lich OCOLe De Hares ROA eee 53 and 125 
ici agdeiienl Tutsa: 1304 Hunt Building, 
. F. Carter, Jr., Manager. 
ee er ee eer ee ee 135 J J ge 
Fr. WortH : 203 W. T. Waggoner Building, 
Mone Genin «oni so: 5 vars wees ime eH tees ORK eee 149 H. H. King, Manager. 
De UO; So 2 Sts oe ee tO Ce Tae eee 152 





Single copies 20 cents. Special issues single copies 
C. ° 50 cents. Domestic subscription price $1.00 a year. 
| ee | me MOE SRR PRP CE a ye here rary est Ty? 159 Canada, sad Foreign subadhetion melas Baa w ceen, 
7 Entered as second class matter June 16, 1923, at 
‘ the post office at Houston, Texas, under act of 
n Pailin Ti ion 5. ig, XSi} 6h ane 6G ob ddl ead kia Ghics ee 160 March 3, 1879. Advertising rates on application. 

, Copyrighted 1941 by The Gulf Publishing Company. 


























0 July, 1941—A Gulf Publishing Company Publication 1 


















Information 







Al 


qui aire: sd 
ww. 3 


Sune ave 


jrermommeter 
. akasen 3° 


ORDERS 


malt ness 
axandtar® 

¢ many 

cnc eee 


“ROL 
5 NTRO 
yasonEILA® we 








Write now for more complete information on the control equipment 
which you need. Ask for bulletins now ready or in preparation—sent 
free on request. Or better still, call in a Mason-Neilan engineer. 


Address our office nearest you. 
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Shure adoption of oil as a fuel at the expense 
of coal may be leveling off in the estimate of a 
study of energy sources in the summer issue of 
The Index, published by the New York Trust 
Company. After consid- 
ering the recent develop- 
ments whereby diversion 
of tankers indicated a 
shift to coal for domestic 
heating, this estimate of the underlying trend was 


Sharp Oil Incline 
May Be Leveling Off 


given : 

“In 1937 it is estimated that of the total energy 
consumed in the United States, 45 percent was 
derived from bituminous coal, 30.4 percent from 
oil, 9.8 percent from natural gas, 9.3 percent from 
water power, 5.6 percent from anthracite coal. 


“Future demand for oil is closely linked with 
transportation, whereas bituminous coal, despite 
its relation to railroad transportation, is more 
closely associated with metallurgy and the genera- 
tion of electric power in central states. The grow- 
ing relative importance of oil as a primary source 
of energy from 1918 to 1933 was due largely to 
displacements in transportation, as from railways 
to highways, rather than to any increasing impor- 
tance of transportation itself as a source of demand 
for energy. 

“The change-over from rail to highway trans- 
port affected chiefly the high-rate, short-haul, less 
than car-lot traffic. In these lines the change seems 
to have been completed by 1933, for subsequent 
gains in relative oil production were shown to cor- 
‘spond with declines in the anthracite coal, reflect- 
ny a change to residential heating practices. 
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“For several years increasingly heavy motor 
vehicle taxation has offered inducements to econ- 
omize in motor fuels. The technical quality of the 
engines has been continually improved and motor 
vehicle construction shows progress in reducing 
dead weight. As these designs become more re- 
fined, increased amounts of power generated from 
coal will be required in their fabrication and less 
oil or gasoline will be needed in their operation.” 


eos is a day for writing the record of the petro- 
leum industry in accomplishment. The conference 
at Washington in June developed nothing start- 
ling. Men talked of the tough job ahead of the 
industry. This was known 
long before a federal co- 
ordinator had been named. 
It is doubtful that a sec- 
ond or third conference 
will add much to what the industry knows of its 
tough job. 


Accomplishment 
Will Stem Control 


There is fear of federal control. Few can ques- 
tion of the opportunity that lies in simple coordina- 
tion, however little officials or industrialists oppose 
control. 

One course away from control is doing the job. 
There is less chance of control when an industry 
is on schedule with its tasks. Right now the task 
is transportation, something the industry knows 
how to accomplish. If all-out attention is given to 
that, officials will be busy gaining the legislation 
that must accompany pipe-line building. Under 
such conditions, even an ardent control enthusiast 
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may be busy at doing his part toward accom- 
plishment. 

In this period the industry should forget its 
special and individual favors. The Washington 
conference produced too many instances of seek- 
ing aid to get more sales, different crude oil and 
assured sources of supply. When an official listens 
to such a request he is then in the realm of doing 
a bit of control. Even when the request is denied, 
it has done its part in establishing conviction that 
control is needed. 


Too many men want assurance in business. 
They praise competition but seek security. The two 
cannot exist simultaneously. When government 
grants favors and balances competitive conditions 
it is on the high road of control. 


As THE requirements of national defense come 
to the refining industry it is evident that expansion 
of plant capacity will be high in cost, although 
capacity increase may be small. Last month OPM 
asked for an increase of 25 per- 
cent in 100-octane aviation gas- 
oline. That is but 12,000 to 
15,000 barrels daily. 

In ordinary distillation the 
cost would be trivial. But equipment required for 
this gasoline is not ordinary. On small plants it 
will run at least to $1500 a barrel. Larger installa- 
tions may cost less. 


Small Capacity 
But High Cost 


Synthetic plants for toluol, rubber and other 
special products likewise are high. Expenditures 
in 1941 and 1942 promise to surpass any previous 
year. It is doubtful, however, that total throughput 
will be increased by the average of 106,000 barrels 
daily. 


Mine THE oil’ worker it is safer to be at work 
than at leisure. This is the record of 1940, when 
fatalities were almost twice as frequent off duty 
as they were for working time. The figures were 

compiled by the Department 
Safest Place Is of Accident Prevention, Amer- 
ican Petroleum Institute. 

The 1940 fatal-injury rec- 
ord for the industry was the 
lowest since the report has been compiled. Reports 
on 327,112 workmen showed but 101 fatal acci- 
dents, a ratio of 30.9 per 100,000. The rate per 
100,000 for those reporting both industrially and 
off-duty fatalities was 28.3 while on duty, com- 
pared with 48.3 while off duty. 


On the Job 


Causes of fatal accidents for the year were: fires 
and explosions, 36 percent; motor vehicle opera- 
tion, 17 percent; asphyxiation, 5 percent; miscel- 
laneous, such as falls, falling objects and drown- 
ing, 38 percent. 
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y ane the oil industry normally has 
been concerned with too much, rather than too 


little, of crude oil and refined products in stor- 
age, it now faces an extraordinary situation in 
which ideas on proper stocks 
will have to be tempered with 
recognition of the desirabil- 
ity of extra inventories to 
take care of contingencies, as 
attested by the situation that has developed sud- 
denly out of the unexpected diversion of tankers 
to British service. 

The problem of supplying the East Coast would 
be less difficult, if inventories of all oils had been 
maintained at higher levels in that region. More- 
over, the problem would be easier to solve if 
stocks had been larger heretofore in the Appla- 
chian region, in the Middle West, and in the Up- 
per Mid-Continent, as supplies in those areas 
might have been used to alleviate the threatened 
scarcity in the Eastern consuming region. 

The industry naturally has been put on guard, 
through the present difficulties, against avoidable 
shortages of products on the Atlantic seaboard 
and in the Middle West in the future. Refinery 
runs have been stepped up to unprecedented lev- 
els, and in the week ended June 28, when a new 
high of 3,930,000 barrels daily was reached, plants 
were operating very close to capacity in the East 
Coast, Appalachian, Mid-Western, Mid-Continent, 
and Gulf Coast districts, and for the country as a 
whole, about 92 per cent of rated refinery capacity 
was being utilized. 


Revise Ideas on 


Needed Stocks 


However, subsequent developments may show 
that this near-capacity refining has been reached 
tardily; and even the present prospects indicate 
that exceptionally heavy runs to stills will be nec- 
essary throughout the summer, and in fact indefi- 
nitely, to meet prevailing and prospective record- 
breaking demand. 

Meanwhile, stocks of all the major products are 
moderate in relation to the trends of demand. 
Measured in terms of days’ supply at prevailing 
rates of consumption, stocks of gasoline and of 
lubricants are smaller than in either of the past 
three years and about the same as in 1937. Stocks 
of heavy fuel oil are much smaller now than in re- 
cent years, in relation to demand. Inventories of 
light fuel oils and kerosene are more ample than 
in other recent years but are moderate. 

In these circumstances, it is indicated that there 
is not even any remote danger of accumulation of 
substantial excesses of products in storage. On 
the contrary, the principal threat, apparently, is 
that of allowing stocks to become too small in re 
lation to market requirements. 
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Stress-Relieving Welded 
Pressure Vessels in the Field 


E. S. ROBB 
Deer Park Refinery, Shell Oil Company, Inc. 





= to operating conditions, extensive welding 
repairs, or additional heavy welding occasioned by 
the installation of new nozzles, manways or rein- 
forcing pads, it may be necessary or at least desir- 
able to stress-relieve a part or the complete welded 
vessel. It has been found practical and much more 
economical to do the work in the field rather than 
to dismantle the unit and send the vessel back to 
the manufacturer. An outline of the equipment and 
methods used together with the results obtained is 
discussed in this article, 











M onamaien was right. By the same token 


that he found it was more practical to go to the 
mountain than to have the mountain brought to him, 
it has proven to be more practical and economical to 
stress-relieve existing welded pressure vessels in the 
field, by applying heat directly within the vessels 
themselves and without removing them from their 
foundations, than to dismantle the unit and send the 
vessels to the heat-treating furnace at the fabricator’s 
shops. 

Stress-relieving of existing welded vessels may be 
necessary, or at least desirable, because of, first, 
previous operating conditions which set up internal 
strains in the metal due to sudden temperature 
changes; second, extensive repairs to welded seams 
or nozzle connections; third, additional heavy weld- 
ing occasioned by the addition of new nozzles, man- 
ways or reinforcing pads, and fourth, possible salvag- 
ing by major repairs or revisions that can be done in 
the field. 

The necessity or desirability for stress-relieving is 
a question best answered by the local engineers and 
those of the manufacturer. The fact, that stress- 
relieving in many cases may be done without the 
vessels being moved from their foundations, may be 
the deciding factor and is therefore of practical and 
economical importance. Not only is there a large 
saving in direct costs with this method but several 
weeks of operating time may be saved and this is 
often the most important consideration. 

The stress-relieving temperature generally used for 
low-carbon steel is between 1100° F. and 1200° F. 
he soaking time required at this temperature is one 
\our per inch of wall thickness as a minimum. Since 
‘xtra soaking time may be desirable, a more con- 

rvative rule is to add the thickness of the heaviest 
‘inforcing plate to the wall thickness and allow one 

ur per inch of total thickness. 

The rate of heating above 600° F. should not ex- 
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ceed 400° F. per hour divided by the maximum metal 
thickness of the shell or head plate, and it is desir- 
able not to exceed these rates at temperatures below 
600° F. The rate of cooling above 600° F. should not 
exceed 500° F. per hour divided by the maximum 
metal thickness of the vessel in inches. The tempera- 
ture gradient in the metal of the chamber should not 
exceed 250° F. within any 15 feet of lineal distance 
during the heating period and the whole vessel should 
be within 150° F. during the soaking period. 

The above limitations of temperature and of the 
heating and cooling rates are specified in the “API- 
ASME Code for Unfired Pressure Vessels,” section 
W-462. 

In the last 3% years, Shell Oil Company has found 
it desirable to completely stress-relieve several 10 
feet x 40 feet wall coking chambers with 2-inch wall, 
and the top head only of one 6 feet x 48 feet wall 
reaction chamber with 3%-inch wall. Since the stress- 
relieving of a complete chamber is a different prob- 
lem from doing a part of a chamber, the two methods 
will be described separately. 


Stress-Relieving a Complete Chamber 


The vessels, which were completely stress relieved, 
were 10 feet in diameter, 40 feet high and had a nomi- 
nal wall thickness of 2 inches. The vessels were elec- 
tric welded throughout and were equipped with 
24-inch diameter manways in the top and bottom 
heads. In addition, three nozzles up to 8-inch in size 
were welded in the top head and one 2-inch in the 
bottom head. There were no trays, pans or other 
obstructions on the inside of the vessels. Each ves- 
sel was supported on a circular steel cradle which 
was supported by a concrete foundation. The bottom 
of each vessel was approximately i2 feet above the 
ground level. 

The vessel to be stress-relieved was completely 
blinded off from the remainder of the unit and all 
lines were disconnected from the chamber so that 
the expansion during the heating cycle would not 
distort the piping or nozzles. The top housing and 
platform plates were removed and the top head thus 
exposed was completely covered with bulk insula- 
tion. All nozzles and manways were heavily in- 
sulated to prevent any sharp temperature differen- 
tials. 

The outside insulated housing surrounding the 
vessel was left intact and with this protection it was 
found that the temperature gradient across the 2-inch 
wall did not exceed 15° F. 

The protective ganister lining on the inside of the 
vessel was removed completely; the walls sand- 
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blasted, inspected and repaired where necessary. All 
pressure-relief valves were removed and all nozzles 
on the top head were opened. 

The assembly of the burner arrangement for heat- 
ing the vessel is shown on Figure 1. A steel stack, 
20 inches in diameter, 3 feet long and with a flared 
skirt on the bottom end, was fabricated from sal- 
vage pipe and installed as shown. This stack was 
inserted through the bottom manway and bolted to 
the manway flange. The top of the stack projected 
in the chamber approximately 2 feet. 

A multiple-tip gas burner was suspended by long 
bolts within the flared end of the stack. By means 
of the bolts, the burner could be adjusted up or down 
to vary the amount of primary air drawn through 
the burner and the amount of secondary air drawn 
in over the top of the burner. 
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DETAIL OF STACK 


FIGURE 1 


Burner arrangement and details for stress relieving a complete chamber 








The burner was made from 24 venturi-type tips 
which were assembled on 5 headers with individual 
block valves for each header. This arrangement gave 
a relatively short clean flame. The piping to the 
burner was installed with double ells to provide flex- 
ibility in adjusting the position of the burner. A 
regulating valve in the supply line-gave a constant 
gas pressure to the burner. 


Temperature Control 

Since it had been found that the temperature 
gradients across the 2-inch wall were small, thermo- 
couples were installed on the outside of the shel! 
only. The couples were inserted in shallow drilled 
holes and the metal thoroughly peened down to in- 
sure accurate temperature readings. A recorder was 
used to log the temperatures throughout the com- 
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FIGURE 2 
Recorded temperatures in stress relieving a coking chamber, 10 x 40 feet with 2-inch wall 





FIGURE 3 


Recorded temperatures in stress relieving another coking chamber, 10x 40 feet with 
2-inch wall 


™N 


Ju y, 1941—A Gulf Publishing Company Publication {253} 57 








plete cycle. Six temperatures were usually recorded ; 
flue gas at the top of the chamber, top head, upper 
shell, middle shell, lower shell and bottom head. 


Special care was taken to thoroughly insulate over 
the couples and the complete system was carefully 
calibrated and checked for accuracy. The recording 
instrument was mounted near the bottom of the 
chamber and the firing valve so that the most effec- 
tive operation could be realized. 


No great trouble was experienced with the thermo- 
couples except with the one located on the upper 
shell. At this point, it was difficult to keep the cou- 
ple in good contact because of the linear expansion 
of the chamber which tended to pull the couple loose. 
Since the thermocouple wires passed through the 
outer housing and insulation, it was very difficult to 
provide adequate flexibility so that the couple could 
follow the movement of the chamber. At other loca- 
tions along the shell, the expansion of the vessel was 
not sufficient to cause trouble. 

All openings in the top head were covered with 
flat plates which were used as dampers in regulating 
the draft through the vessel. It was found in opera- 
tion that best results were obtained when the nozzles 
were left entirely open and the manway opened 
just enough to satisfy the necessary draft conditions. 
By carrying as much draft through the nozzles as 
possible, better heating was accomplished at the 
knuckle radius of the head since the streamlining of 
the gas flow through the center manway was mini- 
mized. 

The crew consisted of two men per shift. Each 
crew leader was experienced in the characteristics of 
gas flames and was carefully picked by his previous 
workmanship, judgment and initiative. 





During the heating period, one man constantly 
watched the flame and burner so that, if for any rea- 
son the fire went out, the gas supply could be imme- 
diately turned off before a dangerous gas mixture 
could accumulate in the hot chamber. Particular care 
had to be taken in this regard when the draft condi- 
tions were being changed by movement of the damp- 
ers on the top of the chamber since a small increase 
in the draft would, at times, blow out the burner. 
When this did happen, the chamber was purged by 
the natural draft several minutes before the burner 
was again lighted. 


The big problem during the stress-relieving cycle 
was to maintain all the temperatures throughout the 
vessel as nearly the same as possible and at least to 
keep them within the allowable limits of 250° F. per 
15 feet of lineal distance during the heating period 
and 150° F. throughout the chamber during the soak- 
ing period. The control of the temperatures was ac- 
complished by the adjustment of the dampers, the 
position of the burner, and the size and temperature 
of the flame. 

Soon after the fires were lighted, some tempera- 
tures increased much more rapidly than others. The 
position of the burner within the skirt of the stack 
and the dampers on top were then adjusted a small 
amount and the changes in the rate of temperature 
increase were closely followed on the recording 
chart. Generally speaking, if the bottom head and 
lower shell were heating too fast, the dampers were 
opened to give more draft and, if necessary, the 
burner lowered to give more secondary air in order to 
cool the stack and carry more heat to the top head and 
upper shell. If the top head and upper shell were 
heating too fast, the dampers were closed in order 





FIGURE 4 
Recorded temperatures in stress relieving a coking chamber, 10 x 40 feet, with 2-inch wall 
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to hold the heat down. Very often, only one adjust- 
ment was made at a time, either the dampers, the 
burner position or the firing valve being changed. 

Although all chambers were of the same size and 
equally insulated, the burner and damper settings for 
one vessel did not give satisfactory results for an- 
other chamber. This was probably due to the wind 
velocity, wind direction, atmospheric temperature 
and relative humidity being different which affected 
the draft and other characteristics of the heat trans- 
fer. 

The bottom head and lower shell received their 
heat by radiation from the stack section within the 
chamber. The amount of primary and secondary air 
used, the amount of gas burned and flame tempera- 
ture determined the temperature of the stack section 
which in turn determined the amount of radiation to 
the vessel walls. 

Figures 2, 3, and 4 show the metal temperatures 
as recorded during the stress-relieving cycles for 
three different chambers. 

Figure 5 shows the metal temperatures for the 
first vessel that was stress relieved. As it developed, 
this chamber made a good “guinea-pig” for future 
work. It will be noted that all of the temperatures 
were never brought within the soaking range at the 
same time. 

With this chamber, the burner was placed in the 
straight section of the stack, not in the skirt, and it 
was found impossible to bring the upper part of the 
vessel to the desired temperature without getting the 
lower part too hot. Two pressure burners, fabricated 





from pipe and fittings and using the plant air supply 
with the gas, were inserted through the top manway 
in order to give additional heat to the upper part of 
the vessel. 

It was found, however, that the lower burner had 
to be cut back to reduce the draft in order to keep 
the upper burners lighted. After cutting the lower 
burner, the temperature in the lower part of the 
chamber fell off and, while the upper part of the 
chamber came up to the stress-relieving temperature 
with the pressure burners, it was not possible to in- 
— the lower burner due to the limitations on the 

ratt. 

After this experience, all other chambers were 
stress-relieved with the burner in the flared end of 
the stack so that better adjustment of the primary 
and secondary air as well as the temperature of the 
stack could be controlled. With the burner in this 
position, satisfactory operation was realized. 

An inspection on the inside of the vessels was made 
after they cooled and also on the outside of the top 
heads. This inspection revealed only a very light film 
of oxidation on the surface of the metal and no addi- 
tional defects were found in any of the welded seams, 
nozzles or reinforcing pads. 


Stress-Relieving Top Head of Chamber 
In stress-relieving only a part of a vessel, the same 
rates of heating and cooling and the same soaking 
time as for stress-relieving a complete chamber are 
applicable. Additional limitations are necessary, how- 
ever, in that a maximum temperature gradient of 


: FIGURE 5 
Recorded temperatures in stress relieving a coking chamhker, 10 x 40 feet, with 2-inch wall 
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FIGURE 6 


2” Gas Supply Throttle Valve 


reaction chamber. 





200° F. per foot along the shell outside of the stress- 
relieving zone should be maintained and this zone 
should cover a minimum width of six times the plate 
thickness on either side of the repaired or new weld. 
These further specifications are covered under sec- 
tion W-462 in the “API-ASME Code for Unfired 
Pressure Vessels.” 

The vessel, on which only the top head was stress 
relieved, was 6 feet in diameter, 48 feet high and had 
a nominal wall thickness of 3% inches. The vessel 
was electric welded throughout and was equipped 
with 24-inch manways in the top and bottom heads. 
In addition to the manway, there were two 4-inch 
nozzles welded in the top head. 

The vessel, including the top head, was covered 
with the conventional block type insulation with re- 
inforcing wire and weather-coating. The vessel was 
without obstructions on the inside. It was mounted 
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Burner arrangement used for stress relieving only the top head of a 


on a concrete foundation with its bot- 
tom head approximately 12 feet from 
the ground. Figure 6 shows the ar- 
rangement of this chamber together 
with the equipment used for stress- 
relieving. 

All lines were disconnected from the 
top of the vessel and all others were 
blinded off. The protective ganister 
lining installed on the inside of the 
vessel was removed from the top head 
and for a distance of 10 feet down the 
side walls. All nozzles and the manway 
on the top head were heavily insulated 
and the nozzles covered with plate 
blinds. 

A steel stack, approximately 8 feet 
high, was fabricated from light weight 
18-inch pipe. A plate ring was welded 
to one end of the stack and by this 
means the stack was bolted to the 
flange of the top manway. A damper 
was installed inside of the stack in 
order to regulate the draft. The damper 
handle was so arranged that it could 
be locked in any position. 





Burner Arrangement 


The burner was fabricated from 
| 2-inch standard pipe and was of the 
| simple ring-type design approximately 
| 4 feet in diameter. The ring was made 
| in halves with one cross member in the 
middle. Suitable screwed unions were 
used, which made it easy to assemble 
the burner inside the chamber. A 
2-inch gas supply line from the bottom 
connected into the center of the burn- 
er. The ring was supported on welded 
braces from the chamber wall located 
approximately 8 feet below the tangent 
line between the shell and the top 
head. Care was taken to mount the 
burner in the center of the chamber. 
Forty-two 3/16-inch diameter holes 
were drilled in the ring and cross 
member. 

A pilot line, %-inch pipe, was wired 
to the 2-inch supply line and two pilot 
lights on opposite sides of the burner 
were supplied from this source. A con- 
tinuous light-weight brass chain, which 
looped around the burner cross mem- 
ber, extended to the ground level and by this means, 
a lighted torch was pulled up to light the burner. 
This was essential not only at the start but also as 
a means of again lighting the burner in case the flame 
was blown out after stress-relieving started. 

A pressure-regulating valve held the fuel gas at a 
constant pressure of 22 pounds per square inch. A 
l-inch supply line with a 1-inch throttle valve con- 
nected into the 2-inch line to the burner. A %-inch 
air line was also connected into the 2-inch gas line 
so additional primary air could be supplied to the 
burner if necessary. During operation, however, it 
was never necessary to use the air line. 

A point of interest in the operation of the burner 
was that sufficient heat was obtained for the stress- 
relieving with the 1-inch throttle valve in the gas 
line open only about three quarters of one turn and 
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FIGURE 7 


Recorded temperatures in stress relieving top head of a reaction chamber, 6 x 48 feet, 
with 3%-inch wall 


with the %-inch valve in the pilot line open only 
about two turns. This was much less than expected 
and a fewer number of holes in the ring burner and 
of smaller size would have been advantageous. 

The locations of the temperature readings are 
shown on Figure 7. Couple Number 1 recorded the 
gas temperature in the manway neck; couple Num- 
ber 2 the metal temperature at one of the 4-inch 
nozzles; couple Number 3 the metal temperature 2 
feet down the head from couple Number 2, couple 
Number 4 the metal temperature 2 feet down the 
shell from couple Number 3; couple Number 5 the 
metal temperature 1% feet from the above nozzle 
toward the manway, and couple Number 6 the metal 
temperature in the manway neck. All temperatures 
were taken on the outside of the vessel with the 
thermocouples well peened in shallow holes drilled in 
the metal. The location of couple Number 2 was at 
the center of the stress-relieving zone and the location 
of couple Number 3 was at the lower limit of this 
zone, 

Figure 7 also shows the recorded temperatures 
throughout the stress-relieving cycle. By careful ad- 
justment of the stack damper and the firing valve, it 
was possible to keep the temperatures within the 
specified limits. Care was taken also in adjusting the 
me that it did not impinge on the metal of the top 

ead. 

The same precautions in operation as used in stress- 
relieving a complete chamber were followed. The 
vurner gave a rather yellow flame but not a smoky 
cone. Due to the relatively small draft through the 
chamber, no great difficulties were encountered in 
keeping the burner lighted. ; 
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An inspection of the head after the stress-relieving 
showed the metal in good condition with only a 
slight oxide scale on the surface. No additional de- 
fects were found. 

In general, this was a much easier operation than 
stress-relieving a complete chamber. 


Items of Special Importance 


In summary, several points were found of par- 
ticular importance in all field stress-relieving work 
and these are set out here for special attention of 
those who may contemplate similar work: 


1. Select the operating personnel carefully and 
give them a complete picture of what is desired. 


2. Do not attempt to log the temperatures manu- 
ally. Use a recording instrument. This not only gives 
a permanent record but is of great help to the opera- 
tor in following the rates of temperature increase or 
decrease. 


3. Use a good pressure-regulating valve in the gas 
supply line. This is most necessary for smooth op- 
eration. 


4. Do not sacrifice the limits of temperature change 
for speed in completing the stress-relieving cycle. 


5. Let the natural draft purge the vessel should the 
burner be blown out. Do not purge with steam. 


6. After making a change in the burner setting, 
draft or firing valve, wait a sufficient time for the 
temperature trend to be well established before mak- 
ing a second change. 


”. Be sure that the flame does not impinge on the 
metal surface. 
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End view of propane condenser above accumulator tank; scrubber at left 





Refrigeration Aids 


In Iso-Butane Manufacture 


By ADDING propane refrigeration units for the 
lean oil and the field gas circuits and redesigning 
tower equipment, Superior Oil Company of Cali- 
fornia has provided output of iso-butane and in- 
creased production of normal butane and stabilized 
natural gasoline in its Kettleman Hills plant. The 
iso-butane output is being used as feed stock for the 
manufacture of 100-octane gasoline in refining. 

Constant temperatures are essential to butane pro- 
duction, and weather conditions in the Kettleman 
Hills area are such that only chilling will assure this. 
The area has relatively low humidity except in the 
rainy season. Lack of sufficient wind velocity during 
parts of the day throws a load on atmospheric cool- 
ing that is difficult to overcome in towers. 

Absorption oil and field gas are handled in the 
chilling system under average pressures of 450 
pounds. The units were designed to reduce the tem- 
perature of 390,000 gallons of absorption oil daily 
from 95° F. to 70° F. and a reduction from 90°F. to 
70° F. on 50,000,000 cubic feet of gas daily. The 
higher temperatures in each case are average accom- 
plishments by atmospheric cooling under conditions 
prevailing at Kettleman Hills. 

Compression for the propane-chilling medium is 
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provided through one four-cycle, six-cylinder gas 
engine, connected to three horizontal gas-compres- 
sion cylinders. 

Upstream in the vapor line to the compression 
cylinders is a scrubber to trap liquids and prevent 
their entry into suction. Downstream from the dis- 
charge header is a second scrubber to trap lubricants 
that carry over with hot propane vapors. This scrub- 
ber is connected to a horizontal shell-and-tube water- 
cooled propane condenser. Below this condenser and 
in the same supporting structure is a horizontal 
propane surge tank, followed by a series of tubular 
water-cooled propane subcoolers. 

The propane liquid line leads to the four high- 
pressure absorbers, near which are the two chilling 
units. Each is an insulated shell-and-tube exchanger, 
equipped with instruments for control of both liquid 
level and pressure. The unit for the field gas is be- 
tween the atmospheric cooling sections and the 
absorber-gas-inlet connections. The oil chilling unit 
takes its charge after the absorption oil has been 
through conventional cooling. 

Both chilling units are tied into the operating sys- 
tem in parallel with the old installation of piping, 
having control and block valves so the plant can be 
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operated either with or without refrigeration. Gas 
flows from the atmospheric coolers to a header 
behind the absorbers, where it is by-passed into a 
second header, for diversion into the propane chiller. 
Outlet lines from the chiller are tied into the old 
system so the cold gas enters the towers through 
original connections. The oil circuit is so connected 
to the existing equipment that control valves permit 
each absorber to be operated with equal volumes 
of oil. 

Operation of the units is based on control of pres- 
sures within shells of the chillers. Temperatures of 
both oil and gas are variable, often mounting to as 
high as 100° F., consequently the quantity of pro- 
pane fed to the units must be adjusted to meet the 
requirement of maintaining required temperatures 
at the output of the units. A pressure of 100 pounds 
has been found adequate for holding temperature of 
the output gas at 60° F. Pressure on the lean oil 
unit is held at 80 pounds, to maintain the oil tem- 
perature at 65° F. before it enters the absorbers. 

Varying temperatures of these products as they 
enter the chillers accordingly calls for variation in 
the amount of propane fed to the unit for evapora- 
tion. Liquid-level controls govern this function of the 
refrigeration system. Determination of the proper 
liquid level was found by trial and error. This re- 
sulted in a point three fourths full being selected. 
This level provides a flooded condition for the 
majority of the tubes. Below half full excessive 
chilling in the upper tubes of the gas unit resulted 
in formation of hydrates and consequent plugging of 
the system. A level higher than three fourths brought 
violent ebullition at the surface and consequent 
carry-over of liquid to the compressor. 

The quantity of propane vapors fed to the system 
to meet the refrigeration required for changes in 
temperature of products is provided by two methods. 
Compressor cylinders are provided with clearance 
pockets with hand-wheel adjustments. If low capac- 
ity at this point is not sufficient to reduce compres- 
sion, speed of the engine is adjusted downward. With 









Top of lean-oil chiller with in- 
strument maintaining constant 
pressure on the propane 
refrigerant. 


rear nw. 






Gauge on side of shell-and-tube 
unit, to indicate level of liquid 
propane in chilling unit. 
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Showing thermometer well con- 
nection for tower control, lo- 
cated at side of ladder above top 
inlet nozzle, so that relatively 
pure propane can be recovered 
overhead and iso-butane and 
higher boiling fractions remain- 
ing in column and withdrawn at 
base. 






Behind the high pressure aksorb- 
ers, showing chiller in left tack- 
ground, and arrangement of pip- 
ing for control of flow. 
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higher temperatures to overcome, cylinders are set 
at full capacity and engine speed fixed to meet 
requirements. 

In redesigning the plant to take advantage of 
refrigeration, most of the towers were left in place 
but some were shifted to new duties. The four 
absorbers were left to that duty. The stabilizer 
column, however, was converted into a depropanizer 
by addition of more inlet nozzles. In this service it 
has 5 inlet nozzles, 50 bubble trays and an outside 
reboiler. The 5 nozzles for feeding raw gasoline are 
between the fifteenth and twenty-seventh trays, 
counting from the base. 

It is operated at 240 pounds pressure. The charge 
is raw gasoline from the distillation units plus re- 
compressor condensate. The two are mixed on the 
discharge side of the charge pump. Variation in pro- 
portions of raw gasoline and low-boiling fractions, 
due to changes in atmospheric temperature, make it 
impossible to have a combined charge of constant 
composition. 

As the function of the first column is to remove 
only propane and lighter cuts, the column control 
point is at the thirtieth tray rather than at the vapor 
outlet above the top plate. This operation allows 
sufficient tray space for fractionating the propane 
when the feed varies widely in composition. Trays 
above this control point compensate for any lag in 
pumps or instruments without degrading either 
product with heavier material overhead or propane 
in the base liquid. 

Temperature of both the reboiler and the thirtieth 
plage, 273° F., is controlled by one instrument. With 
a reflux ration of 2.5:1 the overhead temperature 
varies between 105° F. and 110° F. The overhead 
product is relatively pure propane with ethane. The 
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overhead product is pumped back over the column 
as reflux and the excess goes to pressure storage. 

Output at the base of the depropanizer by liquid- 
level control is fed to the second fractionator, the 
debutanizer. This second column produces natural 
gasoline, usually 21.9 Reid vapor pressure at the base 
with both normal and iso-butane overhead. Material 
is fed to this second column automatically since it 
is operated at only 94 pounds pressure. Reflux ratio 
on this column is 2.5:1. The excess over the amount 
needed for temperature control goes to a third spe- 
cial column, which is operated to accomplish exact 
separation between iso- and n-butane. 

This column, 85 x 4 feet, is equipped with 45 trays. 
It operates at 115 pounds pressure and its reboiler 
operates at 151° F. Under these conditions the over- 
head product is 98 percent iso-butane. After con- 
densation it is pumped back over the column at 11:1 
reflux ratio. The excess goes to storage for dispo- 
sition as material for the manufacture of aviation 
gasoline. The n-butane goes to pressure storage to 
be used as such or blended with propane for making 
liquefied petroleum gas. 

A resume of the operating conditions show the 


following : Depropanizing Column 
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Overhead product as I-butane 98 percent pure. 
3ottom product as N-butane 98 percent pure. 


height of feed connection, reflux 
and iso-butane vapor line. 


# ae) nla : _ > , ae | mt Iso-butane column, showing 


Lean oil chilling unit 
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High Chromium Alloys 
In the Refinery 


WELDON L. ARCHER 


or LOUGH, as has been pointed out in an earlier 
article, the 5 percent chromium steels have been per- 
forming a yoeman’s service for the refiner, at times 
there is need for a higher chromium alloy. From 
5 percent chromium a large step is taken to a 
chromium content of 12 percent. And in taking this 
big jump the refiner enters the dominion of the stain- 
less steels. 

At this point it is well to explain that there is 
nothing at all mystifying about stainless steels. They 
will be discussed step by step in simple language in 
a determined effort to bridge the gap between the 
knowledge of the metallurgist and that of the refinery 
operator. The first logical question is: “What is 
meant by the term ‘stainless’?” Stainless, as applied 
to alloys of iron, has come to mean the ability to 
resist atmospheric corrosion at ordinary tempera- 
tures forever. Chromium, above 11 percent, imparts 
this characteristic to steel. Thus by common usage 
all steels containing in excess of 11 percent chromium, 
with or without nickel, are known as stainless steels. 
Remember such steels are stainless in the atmosphere 
at room temperatures. They are not cure-alls. Neither 
are they corrosion proof under all conditions. As a 
matter of fact many chemicals readily attack the 
stainless steels. 

Bearing in mind the limitations of the materials 
under consideration, attention may now be directed 
to the special attributes of the stainless steels that 
make them useful to the refiner. Briefly, these high- 
chromium alloys offer excellent resistance to oxida- 
tion at high temperatures; they afford pronounced 
resistance to corrosion in many service applications; 
they possess fine physical properties at elevated tem- 
peratures (in general, only, as the embrittlement of 
the 27 percent chromium alloy in the temperature 
range 800-1000° F. must be acknowledged) ; and their 
creep strength is outstanding. These special functions 
will be considered at length as soon as we locate the 
6 high-chromium alloys most commonly used on the 
map. Fortunately the 6 materials fall into 3 distinct 
and understandable fields: the martensitic alloys, the 
ferritic alloys and the austenitic alloys. Now, the 
terms martensite, ferrite and austenite will all be 
explained immediately as the three classifications are 
made clear. 

In order to fully understand the three new metal- 
lurgical terms introduced (new to the non-metal- 
lurgist) consider for a moment the heat treatment 
of steel. The blacksmith heats a piece of carbon steel 
red hot and plunges it into water. The steel, provided 
that there was enough carbon present, becomes hard. 
What happened? 
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Steel exists in two forms: the so-called low-tem- 
perature form, or ferrite, and the so-called high- 
temperature form, or austenite. Ferrite is alpha iron 
which is magnetic and characterized by its inability 
to hold much carbon in solution. At room tempera- 
ture the solubility of carbon in alpha iron, ferrite, is 
less than 0.01 percent. That is not very much when 
you consider that the ordinary low-carbon steel plate 
used in refinery vessels contains from 10 to 20 times 
this amount of carbon. When the blacksmith heated 
his piece of steel red hot, he formed another type 
of constituent, austenite. Austenite, or gamma-iron, 
is non-magnetic. Furthermore austenite has the 
ability to hold a large amount of carbon in solution. 
At room temperature austenite will hold as much as 
1.7 percent carbon in solution. Therefore the black- 
smith heated the steel to change the crystalline form 
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Simplified iron-chromium system 


of iron from the alpha type that cannot hold much 
carbon in solution to the gamma type that can. 


Had the blacksmith cooled the piece very slowly 
the austenite would have changed back to ferrite and 
the extra carbon would have formed an iron carbon 
compound, Fe,C, which is known as cementite. That 
is the original state in which the piece of steel existed 
before it was heated. That is ferritic steel. Ferritic 
steel is soft and ductile, far from the hardened mate 
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TABLE 1 
Stainless Steels by Classes 








Austenitic 


18% Chromium— 8 & Nickel 
25% Chromium—12 & Nickel 
25% Chromium—20 & Nickel 


Ferritic | 


17% Chromium 
27 % Chromium 


Martensitic | 


12% Chromium | 














rial the blacksmith sought. But by quenching the 
steel in water there was not enough time for ferrite 
and cementite to form. Instead the carbon was held 
rigidly in a new structure, martensite. Martensite is 
very strong. But martensite is not ductile. Instead, 
it is hard and brittle. The big bugaboo in the fabri- 
cating of martensitic stainless steels with heat is this 
tendency to form martensite with the attendant 
danger of cracks. 

To assist in the problem of understanding the 
behavior of stainless steels in different services, Fig- 
ure 1 presents a simplified diagram of the iron- 
chromium system. This diagram represents a prac- 
tically carbon-free system. As this discussion is con- 
fined to the very low-carbon stainless steels that 
represent the greatest tonnage in refinery work, the 
diagram will suffice. 

Table 1 lists the most common stainless steels. The 
martensitic steels are hardenable and magnetic, the 
ferritic steels are non-hardenable and magnetic, and 
the austenitic steels are non-hardenable (by heat 
treatment) and are non-magnetic. 

In order to be hardenable a steel must go through 
the ferrite to austenite transformation. Twelve per- 
cent chromium stainless, a martensitic ailoy, enters 
that portion of the austenitic field shown in Figure 1 
and thus is hardenable. Although the austenitic loop 
appears small in the drawing the influence of the nor- 
mal amount of carbon moves the loop to the right and 
definitely includes the 12 percent chromium analysis. 
But not so far to the right as to include either the 
1%? percent chromium analysis or the 27 percent 
chromium analysis. As these materials are always 
ferritic, they cannot be hardened. 

Time is an important element in all heat treatment. 
The blacksmith quenched his piece of steel in water 
to cool it quickly. For only by cooling carbon steel 
quickly may full hardness be developed. But alloys 
such as chromium and chromium and nickel in com- 
bination change the time element. They slow down 
the rate of transformation from austenite to ferrite, 
leaving much more time in which the hard martensite 
can form. If an ordinary piece of steel is cooled in 
air, it will contain ferrite without any martensite as 
a general rule. Only by rapid cooling is the hard con- 
stituent formed. Not so with 12 percent chromium 
steel. Here the rate of transformation has been 
slowed down by the chromium until hard martensite 
results from simple air cooling. 

Carbon is the element that controls the degree of 
hardness. By restricting the amount of carbon in the 


TABLE 2 


Common Analyses of the Stainless Steels 








; Man- ® | Chro- 
STAINLESS Type |Carbon| ganese | Silicon | mium | Nickel 
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<i % Cr.—124 Ni... 309 0.15 1.00 0.70 25 12 
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12 percent chromium analysis air-hardening tenden- 
cies can be kept to a practical minimum. Sometimes 
titanium, columbium or aluminum are added to the 
12 percent chromium stainless to serve as an antidote 
to the hardening tendencies, thereby keeping the 
material soft after welding or other heating. 

Of course the stainless steels are made by melting 
and hot rolling. In the course of manufacture they 
are cooled to room temperature. From the liquid 
state in which they are made to the solid state in 











TABLE 3 
Comparative Scaling Temperatures of Stainless Steels 
STAINLESS STEEL Scaling Temperature in °F. 
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which they are rolled they go from liquid metal to 
solid austenite. Cooling from austenite to ferrite is 
the next step with ordinary steels. But the highly 
alloyed stainless steels of the austenitic class never 
form ferrite. The rate of transformation from aus- - 
tenite to ferrite is very slow, requiring in some cases 
hundreds of years to be completed. For this reason 
the austenitic stainless steels are both non-hardenable 
and non-magnetic. They retain the high temperature 
form of iron at all times. Sometimes they lose duc- 
tility and become hardened as a result of cold work- 
ing. Never by heat treating are these steels hardened. 
And surprisingly enough, they are softened, or an- 
nealed, by heating to about 1950° F. and quenching 
in water. This is the same treatment that would 
harden most carbon steels. 

Before going into the special properties, applica- 
tions and welding of the stainless steels, Table 2 lists 
the common analyses and type numbers of these 
materials. As the total amount of the alloying in- 
gredients increases, the permissible carbon content 
shows a rise. In general the corrosion resistance of 
the stainless alloys increases with the amount of 
chromium present and decreases with the amount of 
carbon. From this relationship the explanation for the 
higher allowable carbons becomes obvious. In the 
very highly alloyed types containing at least 25 per- 
cent chromium, as do types 446, 309 and 310, the 
somewhat greater percentage of carbon does not 
affect the resistance to corrosion adversely. 

With operating temperatures showing a continued 
rise the refiner becomes more and more interested in 
the scaling temperatures of the materials he uses. 
Table 3 reports the scaling temperatures of the stain- 
less steels under consideration. Roughly the tempera- 
tures are proportional to the amount of chromium in 
the steels with nickel playing the minor role in this 
application. Not only is scaling in air important but 
also is scaling in an atmosphere charged with hydro- 
gen sulfide of much interest to the operator. Table 4 
shows the results of scaling tests conducted under 
varying conditions. 

The scaling temperatures reported in Table 3 are 
those that lead to spalling of the oxide formed. Of 
course all the stainless steels exhibit temper colors, 
showing the presence of a tightly adhering oxide or 
scale at lower temperatures. As a rule the ferritic 
stainless steels lose less scale at elevated tempera- 
tures than do the austenitic alloys. This is due in a 
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TABLE 4 
Sealing Tests of Stainless Steels 
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(Gain in weight expressed in mg. per sq. cm.) 

large measure to the lower coefficients of expansion 
possessed by the ferritic alloys. There is less move- 
ment of the ferritic types on repeated heating and 
cooling and so less flaking of scale. 

An interesting picture of the influence of tempera- 
ture on the scaling of chromium bearing steels is pre- 
sented in Figure 2. The lower curve is equivalent to 
an amount of scaling equal to lmg. per sq. cm. while 
the upper curve corresponds to an amount equal 
to 10 mg. per sq. cm. Here, again, is shown the pro- 
nounced influence of the chromium on scaling resist- 
ance with this behavior being almost directly propor- 
tional to the amount of chromium present. 

The chromium steels possess lowered resistance 
to oxidation under conditions that are reducing. The 
presence of either carbon-monoxide gas or carbon 
leads to the formation of chromium carbide, thereby 
depleting the surface of an appreciable amount of 
chromium, With a lessened amount of chromium the 
scaling increases. 

One of the important considerations in high-tem- 
perature applications of ferrous materials is their 
strength at elevated temperatures. Here the chro- 
mium alloys are fairly good while the austenitic 
types, as is demonstrated in Table 5, are much better. 
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Scaling of chromium-iron alloys 


Note that the nickel-bearing stainless alloys possess 
decidedly more strength at the highest temperatures. 
The 17-percent-chromium steel has a decline in elon- 
gation from 200° F. to 800° F. Even worse is this 
trend in the 2?-percent-chomium alloy where the 
ductility from 600° F. to 1000° F. is reduced. In the 
17-percent-chromium analysis all of the elongations 
stay above 20 percent in 2 inches which is ample 
for almost all services. On the other hand the higher- 
chromium material falls below this value in several 
places. 

When operated above 700° F., the stainless steels 
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are called upon to perform still another task. They 
must resist flow. They must possess adequate creep 
strength. This creep strength has been determined 
for the most of the stainless materials by means of 
investigation of the stress-strain-time relationships. 

Whereas most of the carbon steels may be used in 
services not exceeding 1000° F. under light stress 
conditions, it is more common to see low-alloy steels 
such as carbon molybdenum applied to the temper- 
ature range of 800° F. to 1100° F. As the temperature 
of operation rises above 1100° F., the stainless steels 
come into their own with excellent creep strength 
accompanied by superior resistance to both oxidation 
and corrosion. 

The phenomenon responsible for relaxation of bolts 


TABLE 5 


Short Time Tensile Tests on Wrought Stainless Steels 
(1 hr. at temperature—pulled 0.05 in. per min.) 



































Temper- | Ultimate | Elonga- Reduc- 

ature, Strength,| tion % tion of 
Material *. psi in 2” Area, % 
12 Cr. (Type 410) Room 89,370 32.0 71.4 
C 0.12, Mn 0.42, 200 83.170 29.0 75.0 
P 0.014, S 0.020, 400 76,580 28.0 76.0 
Si 0.18, Cr 12.27, 600 72,850 25.0 73.6 
Ni 0.204 (annealed) 800 66,140 25.0 70.3 
900 54,700 26.0 73.2 

Brinell hardness 187 | 1000 | 44.750 26.0 775 
1100 34,700 43.0 87.3 

1200 24,810 50.0 92.9 

1300 15,160 58.0 95.3 

1400 9,200 68.0 97.9 

1500 9,450 78.5 73.4 

1600 9,740 69.0 41.9 

17 Cr (Type 430) Room 76,580 32.0 74.4 
C 0.07, Mn 0.30, 200 71,860 30.0 74.0 
P 0.013, S 0.020, 400 67,140 27.5 75.8 
Si 0.29, Cr 16.56, 600 63,900 26.0 75.2 
Ni 0.157 800 56,190 29.0 74.6 
900 48,980 34.0 75.6 

Brinell hardness 179 1000 35,800 35.5 84.4 
1100 26,850 55.0 90.8 

1200 18,650 61.5 97.1 

1300 11,440 67.0 99.1 

1400 7,460 70.0 99.5 

1500 5,090 83.0 99.8 

1600 3,480 188.00 98.4 

27 Cr (Type 446) Room 93,480 26.0 59.6 
C 0.10, Mn 0.74, 600 83,170 19.5 53.5 
P 0.021, S 0.014, 800 82,380 19.0 47.5 
Si 0.13, Cr. 30, 900 80,630 20.5 41.6 
Ni 0.57 1000 70,520 15.0 47.2 
1100 39,280 47.0 73.2 

Brinell hardness, 163 1200 24,210 47.0 85.2 
1300 10,860 57.0 90.7 

1400 6,890 80.0 93.0 

1500 4,245 133.0 97.7 

1600 3,355 165.0 98.8 

18-8 (Type 304) Room 91,500 68.0 75.5 
18% Cr, 9% Ni 200 78,600 59.0 79.5 
0.07 % C Max. 400 70,250 47.0 73.1 
600 71,430 46.5 70.6 

800 67,025 45.2 68.8 

900 64,480 40.2 69.1 

1000 61,625 44.5 69.0 

1100 53,740 40.7 64.8 

1200 44,375 46.7 64.1 

1300 35,620 50.7 58.2 

1400 23,650 53.2 51.0 

1500 17,210 54.5 47.2 

1600 14,500 50.0 45.0 

25-12 (Type 309) Room 79,880 71.0 81.0 
C 0.082, Mn 0.97, 200 72,520 56.0 80.0 
P 0.014, S 0.013, 400 66,890 52.5 78.0 
Si 0.38, Cr 22.94, 600 66,530 47.5 75.0 
Ni 12.72 800 66,400 48.0 72.0 
900 61,680 47.0 72.0 

1000 60,920 48.0 69.0 

1100 54,920 41.5 50.0 

1200 44,680 28.0 31.0 

1300 36,570 27.5 28.0 

1400 28,610 25.0 31.0 

1500 21,470 38.0 33.0 

1600 15,970 29.5 32.0 

25-20 (Type 310) Room 82,380 55.0 79.0 
C 0.07, Mn 1.22, 300 73,350 51.5 78.0 
P 0.023, S 0.021, 500 69,870 45.0 75.0 
Si 0.35, Cr 24.99, 700 70,620 48.0 73.0 
Ni 20.46 900 69,120 50.5 71.0 
1000 7 50.0 67.0 

1100 60,170 41.0 45.0 

1200 47,500 24.0 29.0 

1300 41,190 24.0 26.0 

1400 31,950 26.5 27.0 

1500 24,360 37.0 37.0 

1600 17,900 33.0 46.5 

.505 in dia x 2 in. gage length specimens. 
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TABLE 6 
Creep Strength of the Stainless Steels 
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in high temperature applications is creep. The mate- 
rial elongates very slowly under load and this move- 
ment, or flow, has come to be known as creep. Since 
creep is a long-time property of a material, creep 
data is reported in terms of the stress that will pro- 
duce an elongation of 1 percent in 10,000 hours or 
1 percent in 100,000 hours. Of course the stress re- 
quired to produce an elongation of 1 percent in 10,000 
hours is greater than that required to produce the 
same elongation in 100,000 hours. But, as shown in 
Table 6, the stress required to bring about 1 percent 
elongation in the shorter time is not near 10 times 
that required for a specified elongation in the longer 
period of time. 

As most of the steels used by the refineries come 
into the straight chromium stainless class in the mar- 
tensitic type, there may be some question as to the 
reason for delineating all of the other alloys. 
Although both the ferritic and the austenitic types 
are used to a lesser extent, they are important where- 
ever service conditions indicate their need. Further- 
more as operating temperatures and pressures be- 
come increasingly severe, the need for more highly 
alloyed materials will become apparent. Then the in- 
creased resistance to both oxidation and creep pos- 
sessed by the austenitic alloys will be found most 
valuable. 

Before leaving the physical properties of the stain- 
less steels mention must be made of some of the 
modifying elements added to the steels for specific 
purposes. The straight chromium steels have addi- 
tions of silicon, molybdenum, titanium, columbium or 
aluminum added to make an improvement in some 
physical properties for special applications. Most of 
these elements reduce the air-hardening tendencies 
of the straight chromium materials with aluminum 
having been used widely for this reason. 

Perhaps even more modifications have been made 
in the analyses of the austenitic stainless steels. As 
many of these changes, particularly the additions of 
titanium and columbium, are made in the interests 
of improved corrosion resistance as well as greater 
ease of fabrication. 

Corrosion in the refinery takes place in both the 
hot and the cold phases of operation. In the hot 
phase most of the damage results from the ravages 

f sulfur and sulfur compounds of which there is an 
most endless variety. The cold phase brings about 

orrosion from some sulfur compounds although the 
acids are predominantly troublesome here. Among 
1e more common acids encountered are hydrochloric, 
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phosphoric, sulfuric and sulfurous. In addition 
organic acids may be present. 

In any discussion of corrosion it is well to mention 
the strange behavior of this activity. Of all the 
enemies of man corrosion is one of the worst. Much 
money has been spent on the study of corrosion with 
almost all of the data applying to some specific set 
of conditions. Corrosion problems vary from refinery 
to refinery, from vessel to vessel and, not at all 
unusual, from month to month. These idiosyncracies 
should not serve to frighten the engineer faced with 
the selection of a corrosion-resisting alloy. Rather 
they should serve to notify him of the need for defi- 
nite information about the actual installations as a 
guide to the proper selection of material. Wherever 
possible, corrosion tests should be conducted with 
the aid of the supplier of the alloy. It is indeed for- 
tunate that so many installations of the stainless 
steels have resulted from the close co-operation of 
refinery engineers and steel-mill metallurgists whose 
combined knowledge has led to the choice of the 
proper material. In a few cases the 5-percent-chro- 
mium alloys have sufficed. In most instances the 
12-percent-chromium material has proved to be ideal. 
And in other cases the adoption of an austenitic 
material, usually 18-8, was justified. 

Stainless steels have been applied to many parts of 
the modern refinery. Among the varied uses for these 
alloys are bubble caps, bubble trays, shell linings, 
pumps, valves, and vapor lines. Included in the minor 
applications are gaskets, floats and thermocouple 
protection tubes. 

Both bubble caps and bubble trays present almost 
identical reasons that promote their acceptance not- 
withstanding a higher first cost than either cast iron 
or mild steel. The many operating advantages serve 
to make the long-term cost less than that of the un- 
alloyed materials formerly tried. Of course the sub- 
stitution of a tough, ductile material for cast iron 
eliminates troublesome breakage. Caps need not be 
replaced because of missing teeth while damaged 
trays do not occasion costly delays. 

Possibly one of the more outstanding features of 
the chromium alloys is their freedom from coking. 
The old familiar chipping away of accumulated coke 
during down time is banished. In addition this 
absence of coking allows longer runs and more effi- 
cient operation throughout the run as trays and caps 
remain clear. The ease with which these materials 
may be fabricated leads to a wider variation of de- 
sign, promoting further operating economies. At the 
same time the lighter weights of removable trays and 
caps leads to savings in insurance rates as the num- 
ber of accidents to workmen are reduced. 


The subject of liners has been discussed thoroughly 
before, eliminating the need for a lengthy discussion 
here. Either lined vessels are specified for corrosive 
service in new designs or liners are installed in exist- 
ing vessels. Many pressure vessels are operating 
solely because of the existence of the high-chromium 
alloys. At the first sign of extensive damage through 
the ravages of corrosion, the alert operators of these 
units installed stainless liners. By this means the 
thickness of the vessel wall was saved from danger- 
ous reduction, permitting continued operation of the 
equipment with no diminution of the factor of safety 
after the original corrosion allowance was: gone. In 
new vessels of considerable wall thickness the alloy 
liner may be paid for almost wholly out of the sav- 
ings in weight brought about by the elimination of 
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TABLE 7 
Effect of Silicon on Oxidation Resistance of 18-8 








Held 36 Hr. at 980° C. Held 72 Hr. at 980° C. 
(1800 °F.) (1800° F.) 











| Loss, Mg. | Loss, Mg. 
Silicon, |Penetration,|Per Sq. Dm.| Silicon, |Penetration,|Per Sq. Dm. 
Percent |In. Per Year| In. Per Day| Percent |In. Per Year| Per Day 
sy shovce 0.88 4769 | ES 1.51 8184 
tie 0.49 2656 Teething 0.39 | 2114 
6) eee 7 Pore 0.009 48.8 
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the sacrificial thickness formerly allocated to ‘“‘cor- 
rosion allowance.” Very often high-temperature serv- 
ices combine the choice of carbon-molybdenum steel 
for excellent creep resistance with that of alloy liners 
for permanent escape from corrosion troubles, to 
bring about an overall saving in initial purchase 
price. 

As far as vapor lines are concerned, they may be 
made of solid alloy piping. Sometimes, where the 
diameter is large, less expense is involved by order- 
ing carbon steel or low-alloy piping with a high- 
chromium-alloy liner. 

Manufacturers of both pumps and valves are fol- 
lowing the trend to the stainless alloys. These im- 
portant pieces of equipment may be likened to the 
human heart and circulating system and _ their 
trouble-free operation is almost as important. Both 
the straight chromium and the chromium-nickel 
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Stabilization by titanium addition 


alloys are suited to these refinery operating points 
with the latter getting the edge because of their 
expediency in fighting corrosion in either hot or cold 
applications. 

Prior to considering the fabrication of the high 
chromium materials some attention should be given 
to the modifications of analysis to be found in the 
chromium-nickel alloys. The simple types discussed 
so far are the basic types. No mention of the many 
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slight changes that account for the wide variety of 
stainless types has been made in the early portion of 
this article. 

Because of the high coefficient of expansion of 
the 18-8 steels, almost 50 percent greater than that 
of ordinary steels, repeated heating and cooling 
causes the scale to flake. This action permits pro- 
gressive oxidation. But the addition of 2 to 3 percent 
of silicon improves the resistance to oxidation, mak- 
ing the chromium-nickel-silicon steels a wise choice 
in high-temperature service where resistance to 
oxidation is of paramount importance. Silicon tends 
to reduce the impact strength on repeated heating in 
the range from 1110° F. to 1650° F. Increasing the 
nickel from 8 to 10 percent helps correct this condi- 
tion. Table 7 points out the relationship between the 
amount of silicon added to 18-8 and its resistance to 
oxidation. 

Of increasing interest of late has been the addi- 
tion of from 2 to 4 percent of molybdenum to 18-8 
to reduce hit corrosion. At the same time an increase 
in the high-temperature strength results. A material 
improvement in creep strength results from this 
same addition. 

Not all the special elements added to the austenitic 
stainless steels, particularly 18-8, are reviewed be- 
cause some of these applications hold no interest for 
the refiner. Less than ten years ago, however, the 
use of titanium and columbium was advocated to pre- 
vent the rapid attack of 18-8 stainless steels as a re- 
sult of intergranular corrosion. 

In the range of temperatures from 800° F. to 1500° 
F. chromium carbide precipitates in a short time in 
the grain boundaries. This carbide is formed at the 
expense of the chromium in the grains adjacent to 
the boundaries. Through this mechanism the effective 
chromium content alongside the grain boundaries is 
reduced sufficiently to allow corrosion to start at 
that point. As most welding operations involve heat- 
ing a portion of the material in the sensitive range, 
the advent of titanium and columbium to stabilize 
18-8 steel against the formation of chromium carbides 
leading to intergranular attack was a welcome addi- 
tion to the metallurgical art. 

Titanium in an amount about 6 times the carbon 
content and columbium in an amount about 10 times 
the carbon content of the steel brings about stabiliza- 
tion. The mechanism of this immunization is simple. 
Both titanium and columbium are strong carbide 
formers. That is, they will combine with the carbon 
present before the chromium has a chance to do so. 
Thus titanium and columbium carbides are formed 
leaving ample chromium in the grains to resist cor- 
rosive attack. 

In Figure 3 is illustrated both the amount of 
titanium necessary to form the required titanium 
carbide as well as the amount needed to immunize 
the steel from intergranular attack. Not only is the 
titanium beneficial in preventing intergranular 
deterioration but also does this element aid the im- 
pact strength at elevated temperatures after long 
exposure as is shown in Figure 4. Nor, as is shown 
in Table 8, are the mechanical properties of the 
titanium bearing 18-8 unduly affected by the addition 
of titanium. Because of the difficulty involved in the 
proper heat treatment of the 18-8 alloys to prevent 
sensitization, the titanium alloy comes well recom 
mended. In some cases ordinary 18-8 has been heated 
to 1800° F. to 1900° F. and rapidly quenched in 
water to prevent the intergranular attack. Still, when 
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TABLE 8 


Effect of Titanium on the Mechanical Properties of Wrought 
18-8 Steels, After Air Cooling From 1050° C. (1920° F.) 
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FIGURE 4 


Impact strength of Ti-stabilized and regular 18-8 after 1000 
hours at indicated temperatures, 


20 300 


the many dangers that attend the quenching of a 
large structure in water are considered, the specifiica- 
tion of a stabilized alloy presents the safest approach 
to the problem. 

Columbium performs in about the same manner 
as titanium. Because of a decrease in ductility of 
wrought columbum-bearing chromium-nickel steels 
if too much columbium (over 1 percent) is added, 
the usual specification covers the range of 0.70 to 
1.00 percent. One fact must not be lost sight of in 
considering loss of ductility as applied to stainless 
steels adapted for refinery service. The ductility of 
all the 18-8 steels is quite good. In fact their ductility 
is much better than that of the ordinary carbon steels. 
Therefore, in refinery applications, a loss of ductility 
that might prove fatal in a deep drawing problem, is 
of little consequence to the refiner. Figure 5 com- 
pares the effect of columbium on the impact resist- 
ance of stabilized 18-8 with a straight 18-8 based upon 
the data presented in Table 9. The general improve- 
ment of impact values through the range of tem- 
peratures, investigated is apparent. Any reduction in 
ductility is well worth the increase in impact 
strength. 

The refiner is interested in the fusion welding of 
the stainless steels for two reasons. First, he must 
know something of the welding problems associated 
with the manufacture of new equipment designed 
and purchased by him. Second, he must be concerned 
with the correct welding procedure required in the 
repair, maintenance and modernization of existing 
juipment. For these reasons the discussion of the 
elding of the stainless steels will be restricted to 
‘ractical considerations for the sake of brevity while, 

the same time, every effort will be made to make 

is review comprehensive. 

Once more a subdivision must be made to differ- 
entiate between the welding of the straight chro- 
nium steels, both ferritic and martensitic, and the 
c\romium-nickel, or austenitic, varieties. Whereas 
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the plain chromium steels may be welded with filler 
metal of either like or unlike chemical compositions, 
the chromium-nickel types are almost always welded 
using similar analyses. Adding still further to the 
choice of filler metals is the problem of joining the 
carbon steels to the highly alloyed materials. 


Before going into a detailed discussion of the selec- 
tion of welding electrodes it is well to consider the 
existing fusion welding processes in order to discover 
the most suitable method of joining the stainless 
steels. Four welding methods are commonly found 
in this work. These are the oxy-acetylene, metallic 
arc, carbon are and atomic hydrogen. Two of these 
processes find the most wide-spread application: the 
oxy-actylene and the metallic arc. In general the gas 
process is restricted to thicknesses of 1/16-inch. On 
the other hand the metallic are process may be used 
by the refiner for everything from the lightest gauges 
to heavy plate thicknesses. Because of the flexibility 
of the metallic arc method, no attention will be paid 
in this discussion to the other welding schemes, not- 
withstanding the excellence of their performance in 
other fields. 
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Impact strength of Cb-sterilized and regular 18-8 after two 
weeks at indicated temperatures, 


TABLE 9 


Effect of Columbium on Resistance to Long Exposure to 
Elevated Temperatures of Chromium-Nickel Steels Previously 


Water Quenched From 1150° C. (2100° F.) 
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* Then air cooled. 


No doubt some of the peculiarities involved in 
welding the stainless steels may be attributed to 
differences in physical properties. Thermal conduc- 
tivity is materially reduced while electrical resistance 
is greatly increased. The thermal conductivity 


ranges from 1/3 to 1/2 that of mild steel while the 
electrical conductivity averages approximately 1/6 
that of the unalloyed material. This combination 
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brings about the lower currents needed in the metal- 
lic arc welding of the stainless steels. 

Another physical property that has been much 
mentioned is that of thermal expansion. The straight 
chromium steels have a thermal expansion about 10 
percent less than that of mild steel. This difference 
is not great enough to warrant all the attention it 
has been given. But the austenitic stainless steels, 
possessing as they do a 50 percent greater coefficient 
of thermal expansion, deserve particular attention 
in design and fabricating considerations. Another 
factor leading to the use of lower welding current is 
the lower melting point of the high chromium alloys. 


Another general point is that of electrode sizes. 
Although the most popular diameters encountered in 
the welding of mild steel are 5/32-, 3/16- and %-inch, 
the comparable popular diameters in stainless steel 
work are ¥g- and 5/32-inch. Infrequent indeed is the 
choice of an electrode as large as 3/16-inch in diame- 
ter. Not only the diameters but also the lengths are 
reduced. Mild-steel welding calls for electrodes either 
14 or 18 inches long; stainless steel welding, because 
of the greater electrical resistance of the electrodes, 
leads to the selection of lengths 9, 11 or 14 inches. 
Sometimes electrodes 18 inches long with a center 
grip are selected. Current values of from 10 to 15 
percent less than those fitted for mild-steel electrodes 
are required for the austenitic alloy filler metal. 

Very often specially trained welders must be 
assigned to the stainless steel jobs. As the weld metal 
is sluggish, the ordinary welder, accustomed as he 
is to the welding of low-carbon steel, tends to over- 
heat his electrodes. Wherever welders can be trained 
to choose correct current values without becoming 
alarmed at the viscous weld pool, no need exists for 
unusual training. In spite of the apparent sluggish- 
ness of the deposit, finished welds are uniform and 
are attractive in appearance. Lower currents, smaller 
electrodes and high initial cost of electrodes all point 
to the need for careful supervision of all stainless- 
steel welding. Fortunately spatter loss is remarkably 
low, leading to excellent deposit efficiency. 

Practically all this welding is done with direct 
current and reverse polarity. Maintaining a short arc 
to avoid the loss of important alloying ingredients, 
the welder manipulates his electrode in much the 
Same manner as he does in ordinary welding. Care 
must be observed to avoid puddling the metal or 
weaving in a figure eight pattern, as overheating the 
weld metal is certain to result. A detrimental after- 
math of overheating are the cracks coming, upon 
cooling, from the hot-short weld deposit. Stainless 
steel deposits are not commonly hot-short; this con- 
dition is only brought about by overheating. There 
is another source of cracking that should be pointed 
out. The use of thick layers which afford considerable 
restraint during cooling may lead to cracks. A sure- 
fire remedy is found in many layers sufficiently thin 
to yield while cooling. 

Mention was made in passing of the need for a 
short arc to minimize the loss of alloying elements. 
As most modern electrode manufacturers depend on 
the use of highly alloyed core wires with a minimum 
of ferro alloys in the coating, some loss is to be antici- 
pated. Most often the core wire is of the proper com- 
position with enough ferro elements in the coating to 
replace those lost in the arc. About 1 to 1% percent 
chromium is lost in the are while nickel passes un- 
changed into the deposit. Infrequently mild steel 
cores are combined with a coating that contains all 
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of the alloying ingredients. This combination results 
in a chromium loss of almost 4 percent. 

Speaking of losses brings to mind a reason for pre- 
ferring columbium to titanium in core-wire analyses. 
The recovery of columbium in the deposit is comfort- 
ably high whereas almost all of the titanium becomes 
lost in the journey through the arc. But the use of 
columbium-bearing stabilized electrodes are not as 
great as that of the plain 18-8 type. Only where cross 
welds or welds in sections %-inch or more thick are 
encountered is the need for columbium extant. By 
employing a very low carbon deposit with ample 
chromium and nickel the need for columbium may be 
obviated. 

3ecause like filler metal introduces more prob- 
lems than does unlike filler metal in the welding 
of the straight-chromium types, there may be some 
question as to the reason for desiring a like analysis. 
As long as the ideal welded joint is one that closely 
approximates the parent metal in both chemical com- 
position and mechanical properties, the desirability 
of like deposits becomes a function of the operative 
environment. Sometimes stress considerations influ- 
ence the choice. Temperatures of operation may be- 
come the determining factor. The possibility of ac- 
celerated corrosion because of electrolytic factors 
may prohibit the inclusion of unlike weld metal. Per- 
haps the impossibility of annealing after welding may 
rule out the embodiment of like weld metal. This 
somewhat confusing state of affairs warrants close 
cooperation between user and supplier before the 
exact welding procedure may be decided upon. 

Because of the many pitfalls awaiting the unini- 
tiate along the path of straight-chromium-steel weld- 
ing, many recommendations have been based upon 
the use of an austenitic deposit for joining all 
straight-chromium alloys. In the vast majority of 
refinery applications this procedure has_ proved 
worthwhile. Certainly all repair work which by its 
very nature may not be annealed in situ must be done 
with an unlike deposit. 

Two distinct reasons exist for the need of heat 
treating the straight-chromium stainless steels. 
Twelve percent chromium, or martensitic stainless, 
develops a very hard heat-affected zone upon weld- 
ing. Usually this tendency is minimized by the in- 
clusion of titanium, columbium or aluminum. But 
where the plain analyses are welded heat treatment 
by furnace annealing to a temperature range of 
1400° F. to 1500° F. should be followed by slow 
cooling. Because of the sluggish transformation of 
these high alloys, it is necessary to hold at the ele- 
vated temperature for a long period: not less than 
one hour per inch of thickness and, at times, as long 
as four hours per inch of thickness. 

High-chromium, ferritic, stainless steels may be 
welded satisfactorily with like weld metal. Sound 
and tight welds are readily made as regards both 
porosity and fusion. Here a brittle heat-affected zone 
is found not as a result of martensitic hardening but 
rather as an aftermath of the coarse crystalline 
structure formed at the welding temperatures. This 
extremely coarse-grained structure possesses little 
ductility. Nor may this ductility be completely re- 
stored by either heat treatment or annealing. In 
view of this condition, welded equipment of the 
ferritic stainless steels is not warranted in applica- 
tions where they are subject either to shock or to 
bending stresses. 

The ductility of these alloys increases rapidly upon 
[Continued on page 85] 
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FIGURE 1 


In this sketch, which shows application of insulation to a header, attention is called to point K. Here a small cavity in the 
header and return bend, permits expansion to take place and thus increase coke formation. No method has keen found to 
overcome this. 


On Stream Time Increased 
By Insulating Headers 
And Return Bends 


B. G. ADAMS, Chief Chemist 
El Tejon Oil & Refining Corporation 


[eo refiner desires longer cracking-still runs 
and many have undertaken experiments in an effort 
to determine the cause of too frequent shutdowns for 
coke clean-out. A few have been successful but it is 
doubtful that any other solution has been found as 
effective and simple as that adopted at the Bakers- 
field, California, plant of El Tejon Oil & Refining 
Corporation. By insulating headers and return bends 
of the cracking-still furnace on-stream time for the 
cracking units was increased 25 percent. 

A few steps in the study of this case are worthy 
| discussion, while a brief description of plant oper- 
ating conditions will furnish the differentials neces- 
sary to make the data applicable to other systems. 

Crude oil from which gasoline and kerosene have 
been removed is charged through the heat ex- 
changers into the side of an evaporator, where the 
fuel oil is dropped and the gas oil is vaporized by 
the heat and mixed with the discharge from the still 
Wwiich enters the bottom of the evaporator. This 
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vapor passes out the top of the evaporator and into 
the side near the bottom of the fractionating tower. 
The gasoline is taken off overhead and the hot-oil- 
charging pump to the still takes suction from the 
bottom of the tower. The 22-API-gravity gas oil is 
pumped to the still at 650° F., pressure 800 pounds 
per square inch, velocity 190 barrels per hour through 
2-inch tubes. At the outlet these figures are: 935° F., 
490 pounds per square inch, 190 barrels per hour. 
The first problem was to determine the cause of 
erratic coking, since some runs were twice as long 
as others. It was found that although there was no 
appreciable variation in gravity of the gas oil charge 
to the still, some samples were much darker than 
the average. This was caused by a surge in the 
evaporator when it was overloaded, a condition which 
allowed a small amount of fuel oil to pass out with 
the gas oil. When this fuel oil was subjected to the 
temperature and pressure necessary to crack the gas 
oil, rapid decomposition took place with the resultant 
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TABLE 1 


TABLE 2 











| | | 
b. | April | June | Aug. 
jah ee ee 


De as 
706} 700 
15,000] 14.200 


Oct. | Dec. 
Beginning 1 





= O« 


Length of run-hrs. 700! 690 707| 720) 722| 
Barrels Gasoline. . . | 13,800| 13,500] 14,400] 15,100} 15,800] 
| 


coking. This trouble was corrected by installing a 
more suitable float level controller on the evaporator 
and frequently checking on samples for color. 

After equalizing the lengths of operating periods, 
longer runs were sought. The figures arranged in 
Table 1 revealed that the time was slightly longer 
during the warm months so the search was concen- 
trated along thermal lines. 

It was evident that much heat was being lost 
through the header box. This loss was minimized by 
insulating the headers and return bends with the 
result that on-stream time for the cracking units was 
increased 25 percent (see Table 2). Chilling at these 
points and the subsequent deposition of coke here 
and in the tubes was greatly reduced and its density 
diminished. 

Deviation from the still’s designed conversion per 
pass, a function of the velocity, distance, temperature 
and pressure, results in either smaller yield of desir- 


Inlet 
Pres- 
sure 

Begin 


Avg. 
Gaso. | Clean- 
Yield out 

Per Hr.| Time 


Outlet 
Pres- 
sure 





No Insulation 20.7 16 775 490 
Insulated 23.0 12 775 490 

















able products and or increased coke formation. The 
latter is accelerated by lengthening the time of crack- 
ing which will occur if the oil, in variation with at- 
mospheric changes, is cooled at each return bend. 
Also this condition is not congruent with some engi- 
neer’s contention that the most effective. cracking is 
accomplished by a steady increase in temperature. 

The insulating material used was of the plastic 
type. Its cost is negligible and application and re- 
moval are simple. The wet plastic is packed, about 
two inches thick, around each header. The installa- 
tion illustrated is equipped with a hinged door header 
box which has been opened following a shut-down. 
The insulation has been partially removed. For about 
an hour, before opening, steam was introduced into 
the header box reducing the hardened insulation to 
mastic. 


Here the insulating material has been reduced to mastic by application of steam, the procedure preliminary to tube clean- 
ing. Each header bank is equipped with a hinged door. 
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Contact Phenomena Changing 


The Chemieal Nature of 
Hydrocarbons 


N. D. ZELINSKII 


Trudy Sessii Akademii Nauk, U.S.S.R. po Organicheskoi Khimii (Transactions of the Organic Chemistry 

Session of the Academy of Sciences of U.S.S.R.) December, 1936. Published by the Academy of Sciences 

U.S.S.R., Moscow-Leningrad, 1939, 318 pages; pp. 5-24. Translated by J. G. Tolpin, Survey of Foreign Petroleum 
Literature, Universal Oil Products Company. 


EER reactions are only a special case of 
contact processes of general significance. Contact 
takes place in each catalytic process; however, in a 
number of cases the results of the reaction cannot 
be interpreted by assuming formation of temporary 
intermediate compounds, the composition of which 
necessarily includes the catalyst. Catalytic hydro- 
genation, dehydrogenation and irreversible catalysis 
of six-member ring systems should be discussed 
mainly from the point of view of the effect of contact 
on the course of chemical conversions. In the con- 
ception of D. I. Mendeleev’ the mechanism of 
catalysis does not require formation of intermediate 
products, but depends upon the strain in the chemi- 
cal system required for the chemical reaction and 
acquired in contact with another body at ordinary 
or somewhat elevated temperature. Changes of the 
dynamical properties of molecules and of their forms 
in the process of catalysis are beyond doubt; they 
are the main cause of origination and of the course of 
catalytic reactions. Deformation of molecules takes 
place under the action of the field of force developed 
by the active surface of the catalyst, affecting the 
configuration of the particles and preparing these 
particles for interaction. This effect is so high and 
the deformation may be so powerful that beyond the 
limits of comparatively low temperatures the mole- 
cules become overstrained which leads to their de- 
composition. Thus the surface energy of the contact 
substance produces a deep change in the chemical 
nature of the molecules that come in contact with the 
catalyst, and even destroys them. 

Experimental investigations in the field of catalysis 
gradually formed in the author’s mind a conception 
that in many catalytic reactions, formation of inter- 
mediate temporary forms is not essential and that 
these are not conditio sine qua non for the catalysis. 
Further work on catalysis in the presence of metals 
and their oxides strengthened the idea that it is not 
intermediate forms or hydrides of these metals that 
are of decisive importance; rather is it the extent 
of dispersion of the catalyst and its surface energy 
that change the dynamic character and the form of 
molecules accelerating the interaction between them. 

At high temperatures over 250° C. the surface 
energy of the metallic catalyst is usually so high 
that the decomposition of particles in contact with 
i begins to prevail over the theoretically expected 
normal course of the reaction. This takes place, for 
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ABSTRACT 


[= on catalytic reactions carried out by 
N. D. Zelinskii and his co-workers is reviewed. For- 
mation of intermediate compounds composed of the 
reactants and the catalyst is not a necessary pre- 
requisite for a catalytic reaction. The catalyst 
changes the dynamic properties and the form of the 
molecules and thus accelerates their interaction. 
The destructive action of nickel catalysts can be 
prevented by depositing nickel on alumina. Cyclo- 
hexanes are distinguished by their selective dehydro- 
genation to aromatics, which is not observed in the 
case of other naphthenes, The phenomenon of 
irreversible catalysis consists in redistribution of 
the hydrogen of cyclohexenes with formation of 
naphthenes and aromatics, In bi- and _ tricyclic 
hydrocarbons five-member rings can withstand hy- 
drogenation and dehydrogenation, while three and 
four-member rings are decomposed. However, cases 
are listed in which cyclopentanes also undergo a 
scission of their ring in hydrogenation over plati- 
num, Cyclization of isoparaffins, of a paraffin 
chain connecting two naphthene rings and aro- 
matization by conversion of a cyclopentane into a 
cyclohexane followed by dehydrogenation of the 
latter are cited. Contact with platinum or palladium 
may effect a shift of the double bond of olefins or 
stereoisomerization. 

This translation has been submitted by the Petro- 
leum Division of the American Chemical Society. 
The Petroleum Division, however, assumes no re- 
sponsibility for the facts and opinions presented in 
this article. 

The introductory part of the original manuscript 


has been condensed and the remainder literally 


translated, 





instance, when nickel is used as a catalyst instead of 
platinum or palladium. The most acceptable catalyst 
is that which accelerates the process in a definite 
direction, but does not raise the dynamic state of 
particles to an extent at which their deep and com- 
plete decomposition takes place. 

Although we are still far from knowledge of the 
nature of catalysis in its entirety and its various. 
manifestations, and the specific part played by the 
catalyst is yet little understood, its rdle, nevertheless, 
appears wih exceptional clarity in the field of organic 
compounds, where selective catalysis may be spoken 
of with complete justification. The contact phe- 
nomena taking place in hydrocarbons of definite 
structure closely resembles enzymatic biochemical 


eo. a a 3 

















processes, the specific nature of which is clearly 
expressed. 

Contact reactions changing the chemical nature 
of hydrocarbons were shown by the author’s investi- 
gations to be most clearly expressed when platinum, 
palladium or closely resembling these in their action 
iridium, rhodium and osmium are used in hetero- 
geneous catalysis of six-member ring systems. Nickel 
and ruthenium? are less suitable for this purpose since 
at temperatures over 250° C. their surface energy 
exerts a destructive effect on particles that come in 
contact with them. The author’s research clearly 
established for the first time that this undesirable 
effect of nickel as a catalyst can be largely prevented 
by depositing it on aluminum oxide.* In this case its 
surface energy level is reduced, and its contact with 
organic molecules is not accompanied by their exten- 
sive decomposition. In this form the nickel catalyst 
approaches in its effect platinum and palladium. The 
energy of activation on this catalyst is 12,300 calories 
per mol. It was found by the author that the energy 
of activation and the temperature coefficient of the 
reaction velocity depend not upon the nature of the 
reacting substance but upon the nature of the 
catalyst used.* 

This type of nickel catalyst achieved recognition 
in the course of years and is being widely used for 
catalytic hydrogenation and dehydrogenation. Ap- 
parently aluminum oxide separates and preserves the 
active centers on the surface of the nickel catalyst, 
combining them in a regular fashion, due to which its 
activity is preserved for a long time; this constitutes 
its advantage over the Sabatier catalyst.® 

The research reported below was started when it 
was established that only the six-member naphthenes 
undergo catalytic dehydrogenation in the presence of 
platinum and palladium at low temperature (170° C.) 
and are converted into aromatics.’ Ring systems with 
4, 5 and 7 carbon atoms do not undergo this reaction.® 
Without contact with these metals the stability of 
cyclohexane is so high that even at 550-600° C. it 
does not undergo dehydrogenation. It is highly 
puzzling why only hydrocarbons containing the six- 
member ring lose hydrogen with such facility. 


1. Selective Catalysis 


When an equimolecular mixture of two isomeric 
hydrocarbons, cyclohexane and methylcyclopentane 
is subjected to catalytic dehydrogenation, it is found 
that cyclohexane is completely converted into ben- 
zene, while methylcyclopentane remains entirely un- 
changed. This selective catalysis was first observed 
by the author and is being employed as a new reliable 
method of determination of the chemical nature of 
cyclic compounds of natural petroleum. The selective 
catalysis may generally be expressed as follows: 

Pt, Pd 
ra. ot 

stream of CO; 

Pt, Pd 
300° in a 

stream of CO; 


CeHuR 





CsH»oR 








— No change 


The substituted cyclohexane is seen to lose in the 
catalytic process six hydrogen atoms and to be con- 
verted into an aromatic hydrocarbon. However, its 
substituted isomer, the cyclopentane hydrocarbon is 
stable under these conditions and liberates no hydro- 
gen. The same stability with regard to catalytic de- 
hydrogenation distinguishes hydrocarbons with four 
or seven carbon atoms. Thus, the experiment indi- 
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cates the exclusive ability of six-member rings to 
complete dehydrogenation. The method of contact 
dehydrogenation may thus be used to isolate from a 
mixture of different ring systems, cyclohexane and 
its derivatives, converting them into benzene and its 
homologs. 


2. Irreversible Catalysis 


In investigations of the reaction of cyclohexane 
to contact with platinum or palladium it was estab- 
lished* that redistribution of hydrogen atoms takes 
place between the incompletely hydrogenated six- 
member rings. The following examples are charac- 
teristic of this catalysis. In the vapor phase (80-100° 
C.) cyclohexene in contact wtih platinum liberates 
no hydrogen, but is completely and rapidly converted 
into cyclohexane and benzene. This process takes place 
at ordinary temperature, but at a low rate. It was 
termed by the author “irreversible catalysis” because 
there is no catalyst that can convert an equimolecular 
mixture of benzene and cyclohexane into cyclohexene. 

An interesting behavior toward contact is dis- 
played by cyclohexadiene.® Both its isomers (1, 3- and 
1, 4-) are instantaneously converted in contact with 
platinum or palladium into cyclohexene and benzene, 
the reaction resembling an explosion. The thermal 
effect of this conversion is about 7700 calories per 
mol. The further conversion of cyclohexene into 
cyclohexane and benzene takes place with a lower 
velocity. 

Unlike benzene, the cyclohexadiene molecule is in a 
strained labile state that can be disturbed by simple 
contact with the above-mentioned metals. The author 
kept for over 20 years a preparation of cyclohexa- 
diene in a sealed tube. It preserved all its original 
physical constants, and it cannot be assumed that 
even a small part of cyclohexadiene underwent dur- 
ing this comparatively long period irreversible catal- 
ysis spontaneously. 

Hydrocarbons with a semicyclic double bond. Of these 
hydrocarbons, methylenecyclohexane also easily and 
rapidly undergoes irreversible catalysis under the 
above indicated conditions. The mechanism of this 
reaction may be theoretically conceived as follows: 
at the first moment of the contact of this hydro- 
carbon with platinum, it is isomerized into methyl- 
cyclohexene by displacement of the semicyclic double 
bond into the ring. The newly formed methylcyclo- 
hexene is further converted into toluene and methyl- 
cyclohexane. It will be shown later that more com- 
plex derivatives of cyclohexane with side chains hav- 
ing one or two double bonds behave similarly and 
shift these bonds into the ring under the action of 
the contact substance, the side chains becoming 
saturated in character. 

Continued research in this direction required ex- 
periments with condensed bicyclic unsaturated hy- 
drocarbons, In order to determine which of them will 
suffer irreversible catalysis at temperatures not over 
200° C. in contact with platinum or palladium, dihy- 
dronaphthalene and octahydronaphthalene were used. 
Both were found to be easily converted into naphtha- 
lene and tetrahydronaphthalene, or into naphthalene 
and decahydronaphthalene, respectively. Dihydro- 
naphthalene undergoes irreversible catalysis already 
at room temperature, although slowly. 

Bicyclic hydrocarbons with a bridge.** Of these the 
following were investigated : carane, pinene, nopinene 
and “-fenchene. The first three contain in their 
system a trimethylene and tetramethylene ring and 
are easily converted at temperatures not exceeding 
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IRREVERSIBLE CATALYSIS 


SEMICYCLIC DOUBLE BOND (10): 


Methylcyclohexane Toluene Methylcyclohezane 
CH CH; CH, 
Ww YWN/ /~N/ 
3 —e ps ee 
Sf ‘% 
D-P> 101—102° (738 mm); DePe 1019; 
ats = 1.4506; a'55.0 1.4253; 
42° = 0.9016. 42° 0.7688. 
DOUBLE BOND IN THE SIDE CHAIN (11): 
Vinylcyclohexane Ethylbenzene Ethylcyclohexane 
CH = CH, c— Cas 
YN/ PF 
3 ) —> y + 2 | 
~*~ 
D.Pe 130—1319, b.p. 1M—1319; 
njy = 1.4550; mp = 1.4343; 
41° 0.8166. 42°=0.784. 
Allylcyclohexane Propylbenzene Propylcyclohexane 
C—C=-—C C—C—C 
Ff YN/ f°F 
.? a ee 
DeP+ 151-1529; b.Pe. 153—154°; 
nD = 1.4610, D = 1.474: 
a2 = 0.8155. 2° = 0.796. 
Cycloherylbutene Butylbenzene Butylcyclohexane 
C—C—C—C c—Cc—C—C c—C—C—C 
\7 4N/ ff 
3 > J + 2| | 
he S et 
D.P- 174.5—175°; b.Pe 176—177° 
ay = 1.4530, ay = 1.4426; 
a?° = 0.8131. a2 = 0.7987 
Cyclohexylpentene Amy lbenzene Amy lcyc lohexane 
C—C—C—C=-C C—C—C—C—C C—C—C—C—C 
4\/ UNS fi» 
( ) ad t + af 
™* 
D. D+ 63-84? (17 mm); b .P- 177—178°; 
an = 1.4550, D™= 1.4438; 
a? = 0.8170. 4? = 0.0018, 


TWO DOUBLE BONDS, ONE OF WHICH IS IN THE SIDE CHAIN (12): 


Allylcyolohexene Propylbenzene Propylcyclohexane 
oe aaa IN/ /\/ 
) ke 2 ee 
D+ P + 165—156°; b .D. 1S3—1549; 
np = 1.4658; 70 wm 1.4385; 
4? = 0.8239, aD = 0.706 
Limonene Cymene Menthane 
Cc—C—C c—C—C Cc—C—C 
| | | 
NS an 4/™ 
af] — af} + () 
\W \/ \/ 
> c c 
D.P. 176.5—177.5°, DeDe- 1™M—I171% 
ae 2 146. nip == 1.4424; 
ai® ~ 0.8005. 
Vinylcyolohexene Ethylbenzene Ethyloyo lohexane 
( \—CH=CH, IN _c—c /\N-c-C 
sf | — {| ( | 
i. SZ \7 


D-eDe 130.5—131.5°, 


20 _ * 
Ap = 14656. 


ai? = 0.8319; 
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b.p. 130-1319; 
a? 0.7857; nj? = 14340, 


TRIPLE BOND IN THE SIDE CHAIN (13): 


Cyclohexylacetylene Ethylbenzene Ethycyclohexane 
C=C Cc—C c—c 
P \7 UN/ PF 
por ee oe ) aie 
\7 S \ 
b.p. 130—1.3°; D.De 131-1329; 
at = 1.4533; at = 1.4040; 
a = 0.80. a? = 0.7850. 
Cyc lohexylpropyne Propylbenzene Propylcyc lohexane 
c—C=C c—C—C c—C—C 
4\7/ IN INS 
3| | ets OE + a 
ad S7 WS 
D.P. 157.5—160°; b.p. 183-1 
n?? = 1.4006; a? = 1.43%; 
a = 0.8443, a = 0.7936. 
Cyclohexylbutyne Butylbenzene Butylcyclohexrane 
C~—C—C2C C—~C—C—C C—~C~C—C 
i YN/ a 
3| | ei ee 
7 * 
D-DD + 61—62° (7 um); b.p. 177—178°; 
np) = 1.4614; apy = 1.4010; 
a = 0.9462. ry = 0.7990. 
BICYCLIC CONDENSED HYDROCARBONS (14): 
Dihydronaphthalene Naphthalene Tetrahydronephthalene 
4S 4NSS A ™ 
21h 1 — |i | + [Tut 
\4N4A S/N/ \4\A 
DePe 2t1 -212? b.D. 205—206°. 
Octahydronaphtha lene Naphthalene Decahydronaphthelene 
FS % MNS os 
- ie te ieee us | | | 
ah S/N\A War 
D.p. 187 - 189°; b.p. t—185°; 
“3 = 1.4865 “D == 1.4702; 
a7) _ 0.8969. a = 0.8715. 
BICYCLIC HYDROCARBONS WITH A BRIDGE (15): 
Cocepe p-cymene Menthane 
| | | 
nr. o% 
si | ow, — Ld t+ of | 
\ZAcé VJ \/ 
| | 
ot /\ /\ 
b.p. 163—163.59; D.D. 163.5—169°; 
ald = 1.4573. nz) = 1.4379. 
a& -Pinene p-Cymene Pinane 
| | | 
r% i, 
—_—> 
aay || *i4 
NZ \7 \ Pr, 
f™ 
DePe 155.5—156.5°; «PD. 166.5—167,59: 
all = 1.4675. aol = 1.4589 
@! 21.996" 
Nopinene p-Cymene Pinane 
CH. 
(| j ‘ 
hy, aN FON 
a eT 
\I7 “st... ae 
| 
rn” 
b .p .163.5—165.5°; D «DP .166—16y°; 
nP-S — 1.4765. nh = 1.4554, 
a2! = 0,867, 
a-Fenchene 
ZAIN 
uy ——> Does not Change 
A SCH 
bd. p .154—158°, 
a = 1.4650; 
a2! = 0.8633. 
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200° C.: carane is converted into p-cymene and men- 
thane, while pinene and nopinene are converted into 
p-cymene and pinane. “-Fenchene does not change in 
contact with platinum or palladium. This is un- 
doubtedly due to the presence in this bicyclic system 
of a pentamethylene ring, which is more stable and 
is not ruptured. Consequently, bicyclic hydrocarbons 
containing bridges forming a trimethylene and a 
tetramethylene ring are less stable than those in 
which the bridge forms a pentamethylene ring. 


3. Hydrogenation and Dehydrogenation of Bicyclic 
and Tricyclic Hydrocarbons 

Hydrogenation.” Carane is easily hydrogenated in 
contact with platinum in the presence of hydrogen. 
The trimethylene ring adds at the moment of rupture 
two hydrogen atoms, and the carane is totally con- 
verted into menthane. A similar mechanism of de- 
composition of the trimethylene ring is observed in 
the case of cyclofenchene, which adds hydrogen and 
produces isobornylane. The same is true also for tri- 
cyclene, the conversion of which into camphane was 
observed under these conditions at temperatures not 
exceeding 200° C. 

Dehydrogenation.*® The contact dehydrogenation of 
carane at 300° C. brings about decomposition of the 
trimethylene ring and formation of only p-cymene. 
Depending upon the carbon atoms between which 
the rupture occurs, pinane may be converted in the 
process of dehydrogenation into either of the two 
fractions of cymene, of which the higher boiling (173- 
175° C.) corresponds to p-cymene. The same is true 
also for cyclofenchene that produces upon the rup- 
ture of the trimethylene ring a mixture of isomeric 
fenchenes. Concerning fenchane and isobornylane, 
their bicyclic system contains a pentamethylene ring 
and because of this it is so stable that it does not 
undergo contact dehydrogenation. 


4. Dehydrogenation Leading to Condensed 
Aromatic Hydrocarbons” 

Dicyclohexylmethane and dicyclohexylethane lib- 
erate in contact with platinum 12 hydrogen atoms 
from the two cyclohexyl radicals; in addition the 
cyclohexyls combine by elimination of two additional 
hydrogen atoms, and the initial forms are converted 
into condensed aromatic systems of fluorene and 
phenanthrene. 

Consequently, under conditions of catalytic dehy- 
drogenation, the newly formed diphenylmethane and 
diphenylethane tend to liberate at the comparatively 
low temperature of 300° C. two more hydrogen atoms 
each, forming condensed aromatic systems. Such 
condensed aromatic systems are known to form in 
pyrogenetic decomposition and condensation of com- 
plex and simple organic compounds. The research of 
the author shows that under contact conditions, a 
temperature of 300°C. is sufficient for the conver- 
sion of the above named hydrocarbons into con- 
densed polynuclear aromatic forms. 


5. Catalytic Hydrogenation of 2-Methylbicyclo- 
(1, 2, 2)-Heptane*® 

This hydrocarbon possesses an endo-methylene 
group and thus consists of two connected pentameth- 
ylene rings. It was previously shown that at 300° C. 
methvlbicycloheptane does not undergo catalytic 
dehydrogenation, as revealed by the behavior of 
fenchane and isobornylane.*® Experiments showed, 
however, that the hydrocarbon used in the present 
study was easily hydrogenated and in the first phase 
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of its conversion added two hydrogen atoms produc- 
ing a mixture of substituted cyclopentanes of the 
composition C,H,,. In the second phase this mixture 
adds two more hydrogen atoms and is totally con- 
verted into a mixture of isoparaffins. Consequently 
the bicyclic system of the initial hydrocarbon under- 
went a complete scission and was entirely saturated 
with hydrogen. In other words, the two cyclopentane 
rings of methylbicycloheptane cannot withstand 
the action of hydrogen under conditions of contact 
with platinum and consecutively undergo a rupture 
with addition of hydrogen. In the absence of hydro- 
gen no change is observed. 


6. Hydrogenation of Cyclopentane and its Homologs’® 


In view of the above reported results the experi- 
ments of contact hydrogenation were extended to 
cyclopentane and its homologs in order to verify the 
behavior under similar conditions of one of the most 
stable monocyclic systems which is entirely free 
of strains in the carbon atoms composing it. Accord- 
ing to the classical theory of A. Baeyer, cyclopentane 
should be the most stable ring system. However, it 
was found that cyclopentane as well as its closest 
homologs in contact with platinum de not withstand 
the effect of hydrogen and the ring is opened adding 
hyrogen in a manner resembling unsaturated hydro- 
carbons. 

The further studies on contact rupture and hydro- 
genation of pentamethylene rings led to investiga- 
tion of bicyclopentyl.*° The following conversions of 
this hydrocarbon took place upon passing it several 
times over platinum in the presence of hydrogen. In 
the first step one ring is opened with addition of 
hydrogen, and amylcyclopentane is formed. Further 
the second ring is also opened, and a mixture of 
isomeric decanes (C,,H,,) is formed from amylcyclo- 
pentane. Simultaneously another conversion takes 
place: the ring of amylcyclopentane is widened by 
addition of 1 carbon atom taken from the amyl 
radical, butyleyclohexane is formed which is dehy- 
drogenated with formation of butylbenzene. Among 
the products of contact conversion of bicyclopentyl 
the aromatic hydrocarbon is found indicating the 
extent of change of the chemical nature of the hydro- 
carbon under the conditions used. The work with 
bicyclopentyl is being continued in order to isolate 
larger quantities of the products of its conversion. 


7. Catalytic Dehydrogenation of Hydrindane*’ 

The behavior of the cyclopentane ring in this con- 
densed system was investigated. At 300-330° C. it 
was found that hydrindane first loses six hydrogen 
atoms producing hydrindene which further suffers a 
rupture of the cyclopentane ring forming o-methyl- 
ethylbenzene. 


8. Conversion of Phenylcyclopentane, Pheny]l- 
cyclopentylmethane and Cyclohexylcyclopenty]l- 
methane” 


These dicyclic compounds also undergo rupture 
and hydrogenation of the pentamethylene ring in the 
presence of hydrogen and platinum; amylbenzene is 
formed from phenylcyclopentane, and hexylbenzene 
from phenylcyclopentylmethane and from cyclohexy!]- 
cyclopentylmethane. 


9. Catalytic Hydrogenation of 
«-Naphthylcyclopentane*® 
Scission of the pentamethylene ring accompanied 
by its hydrogenation in the presence of platinum is 
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HYDROGENATION AND DEHYDROGENATION OF 
BICYCLIC AND TRICYCLIC HYDROCARBONS. (16) 





pe Menthane 
| 
: +H, () 
if 
$3 y 
‘Nc 4N 
b.p. 168—168.5°; b % 164,.5—1692; 
agp = 1.4573, ny = 1.4004" 
a 
a” = 0.7985. 
Cyclofenchene Isobornylane 
c 
C }-Nc 4H 
. an) | 
| | | —> ( 
NZ hy 
c 
DeD.- 1439; b-D. 162—1639; 
n 20 = 1.4525, mao = 1.4577; 
a2 — 0.864. a = 0.8566. 
yerdap Camphane 
Ne \ 
H. 
(¢ | “~— ( Jen 
— ~~ 
NI7Nc NY, 
m.P-+ 66°, M+De S19 
— p-Cymene 
/ N 
) 2H 
r , ( | + 2H, 
LAA 4 
F%. 
be p. 163—163,5°) Deps 174.5—175°; 
nit =x 1.4551. nth ax 1.4858; 
21 
4 == 0.8552, 
Pinane —» Cymene 
[wo Fractions 
AN 1) 170-1739; m7 = 1.4908, 
4 
| A| 2) 173-1759; m2? = 1.4904; 
\I7 62) = 0.8597) 
~ PD. 167—167.5°, 
an = 1.460% 
a?” = 0.8521. 


% 
Cyclofenchene —> Mixture of fenchenes 


wo fractions 
1) 14631549: wy = 1.4560 





6 4 156°: n>) x 1.4603} 

a 
NZS | x. | 
Cc 














| Cc n |c-Ccc 
( 
C= | C=C 
beps 143°; NZ M7 
4s p-Fenchene 4-Fenchene 
np =i. b p.151—159°. D. DP o154—156°. 
62 ax 0,804, Rupture Between 
4&5 4&3 
Ne mer yeas 
et \ 
Un ana | ZEN | —> Do not change 
™*, /Nc 
NZ 
BR Pe 149°; b. + $8 162—163.5°: 
ayy = 1.4474. ny = 1.45% 
DEHYDROGENATION PRODUCING CONDENSED AROMATIC HYDROCARBONS (/7) 
Dicyclohexylmethane Fluorene 
Tae ja A sy 
pork pen, er 
a A ee ae TY gy, Ee 
D.Pe 251-2579; MP. 116°, 
ny = 1.4752: 
ay’ = 0.97. 
Dicyclohexylethane Phenanthrene 
CH, — CH, — 
my wisi iain 
y—< ft te a ae 
Neo ‘. - eee Ne ei 
Or: er M.Pe W? 
ny = 1,4745; 
434 — 0.8728. 
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HYDROGENATION OF 2-METHYLBICYCLO-(1,2,2)-HEPTANE (18) 


Pt (+ Hy] {+ Hy 
c | — CyHy, a Cy Hi, 
\ Mixture of Substi- Mixture of 
Fd tuted Cyolopentanes Isoparaffins 
D «P+ 124,5—126° (745 mm); D-Pe 1—1189; DoD. 104-1119, 
nl-5 — 1.455% p> = 1.4194, nn ax 1.4116, 
a)®5 — 0.9561 a? 5 — 0.7500. 


HYDROGENATION OF CYCLOPENTANE AND ITS HOMOLOGS (19) 


Initial Hydrocarbon 48.5 —51° 
| | Product of Catalysis 35.5— 37° 


n= 1.4101 d= 0.7490 
ngs = 1.3608 dj’ = 0.6243 


\/  n-Pentane 36 — 37° a'} = 1.3606 d3!-} = 0.6217 
| Initial Hydrocarbon 71—725° anlB—1.4119 di>5— 0.7505 


\ Product of Catelysis 60— 63° —* = 1.3770 aed = 0.6606 


|. 2-Methylpentane 


CH; 


Initial Hydrocarbon 100.5— 101.5° 


60 — 61° ni; = 1.3735 2° = 0.6608 


n) = 1.4202 2? = 0.7654 





\/ Product of Catalysis 91 — 96° n'3 = 1.3932 {9 — 0.6967 
| |. 2-Methylhexane 9 15 _ g, 
buy y 90.2 415 — 0.6842 
ss 2 126 — 128° 16.5 _ 1.4970 © d!®-5 — 0.7789 
| | nitial Hydrocarbon oo — Ip = !.4e ee 
\/ Product of Catalysis 117—119° a5 — 1.4045 47° = 0.7177 
|. 4-Methylheptane 118° a= 1.3978 a's = 0 7217 
C;H; 
BICYCLOPENTYL (20) 
Dep. 183 — 183.42 (741, sm) | . C7 nih = 1.4A0; 
ar Wael po 
+ as | ey = U,8633 
DePs 170 — 172° (749 mm) [> CH, nae 6 1.408, 
oe a2!-6 — 0.7849 
a a. % H, C,H, 
Y =a () 
Cae 
b.p. 155—169°; D.Deo 188—195° 
an == 1.4290, a's == 1.4303, 
CATALYTIC DEHYDROGENATION OF HYDRINDANE (21) 
press Hydrindene o-Methylethylbenzene 
CH; 


OO x Ptl— Hl 


d. _ etal 165°: 
ne = 1.4698; nv = 1.5389; 
a =0.Mnr a? = 0.963 


OU se OF 

300-—320° \/— CH: — CHy 
D.p. 164 — 165°, 
nn= 1.5069; 


b.p. 176 — 177°; 


a0 = 0.8873 


CYCLOHEXYLCYCLOPENTYLMETHANE. 


HYDROGENATION OF PTTL eee, PHENYLCYCLOPENTYLMETHANE AND 
22) 


Phenylcyclopentane 


ap = 


19 
% 


Phenylcyclopentyimetnane 


n-Anylbenzene 


ra »— (CH,), — CH, 
DP 200—202° (750 mu}, 


CO | SS 


216—218° (750 mm); 


= 1.5296; aly = 1.4920, 
= 0.9509 ai? = 0.0665. 


n-Hexylbenzene 


= — Pt Hy 
NN - CH, < — Cs _>- (CH,)s - CH, 


DP» 234-2369 (750 mm): D.Ps 218—221° (750 mm); 
nah = 1.5170; 1 = 1.4940, 
a?! — 0.9083. a2 = 0.8681. 


Cyc lohexylcyclopentylmethane 


n-Hexylbenzene 


P eee. ee d. P eae Pt [—2H,]} om Ve 
<7 >-c, _—— ¢ P-CHy)s — CH, 
bap. 224—226° (750 uu); 6 Pe 218-2250 (750 am); 
me = 1.4601; al? <= 1.9960, 
a3 = 0.8721. a9 — 0.8712, 
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observed also in this case, and amylnaphthalene 
results. Simultaneously a more extensive decomposi- 
tion of the pentamethylene ring takes place and an 
ethylene fragment is liberated producing a condensed 
three-ring system, peri -trimethylenenaphthalene. 
This could take place also by elimination of ethane 
from the side chain of “-amylnaphthalene. 


10. Contact Aromatization of Gasolines at the 
Expense of Cyclohexanes** 


The selective catalysis leading to aromatization of 
six-member cyclic compounds in contact with plati- 
num, palladium or nickel on alumina constitutes a 
reliable method of production of aromatic hydro- 
carbons from gasoline fractions of natural oil. The 
research of the author showed that gasoline fractions 
from different crude oils contain different amounts 
of cyclohexanes. In Surakhany, Balakhany and Emba 
oils (Kos-Chagyl field) cyclohexanes are very abun- 
dant. For instance, aromatization of Surakhany gaso- 
line gave the following results: 


Aromatics, % by volume 


Before After 
Boiling range Catalyst Catalysis Catalysis 
75-105° C. Ni on Al.Os; 1 52.6 
100-102° C. The same 1 65 
120-124° C. Pt oncarbon 1.5 55.6 


It was further found that aromatization of gaso- 
lines, especially in the presence of nickel on alumi- 
num oxide at temperatures over 300°C., namely 
330-350° C., gives products with unusually high con- 
tents of aromatics that reach in some experiments 84 
percent. This is explained by secondary aromatiza- 
tion occurring under these conditions; after dehydro- 
genation of all cyclohexanes, extensive isomerization 
and further cyclization of cyclopentanes and paraf- 
fins always contained in the oil fractions takes place. 
The platinum catalyst deposited on activated car- 
bon first completes the aromatization of all six-mem- 
ber rings, after which it also causes at 300° C. cycli- 
zation of a considerable portion of paraffins into 
cyclohexanes and converts the latter into aromatics. 
The author has been able to definitely establish that 
as a rule cyclization and aromatization of paraffins 
and not only dehydrogenation of cyclohexanes takes 
place in catalytic aromatization of gasoline-ligroin 
fractions under the action of the platinum catalyst. 
In the investigation of gasolines it was found that 
the extent of aromatization of paraffins fluctuates, 
depending upon the chemical nature of the fractions, 
between 16 and 62 percent. 


11. Aromatization of Cyclopentanes and Paraffins”® 


In the investigation of the rupture of the ring 
system of normal butylcyclopentane under the in- 
fluence of the catalyst, it was observed that along 
with formation of isononanes (C,H,,) isomerization 
of butylcyclopentane into propyl- and methylethyl- 
cyclohexane also takes place, and these undergo de- 
hydrogenation leading to their conversion into 
propyl- and o-methylethylbenzene. Under the same 
conditions platinum effects at 300-350° C. a substan- 
tial conversion of diisobutyl (C,H,,) into p-xylene. 
Normal octane is converted into o-xylene and ethyl- 
benzene. Diisoamyl] similarly gives m-cymene. These 
data show that substituted cyclopentanes and paraf- 
fins can be isomerized in contact with platinum into 
cyclohexanes under comparatively mild temperature 
conditions, the cyclohexanes being dehydrogenated 
to aromatics at the moment of their formation. 
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12. Dehydrogenation of 2-Methylbicyclo-(2, 2, 2,)- 
Octane*® 


In this hydrocarbon the bridge consisting of 2 
methylene groups connects two carbon atoms of the 
hexamethylene ring in para position. This bicyclic 
condensed system of two hexamethylene rings elimi- 
nates in contact dehydrogenation the bridge in the 
form of ethylene together with 4 hydrogen atoms, 
and toluene is formed. Simultaneously a deeper de- 
composition of this hydrocarbon takes place resulting 
in formation of propene and benzene. 


13. Contact Decomposition of Cyclopentanes by 
Hydrogen From Cyclohexanes*’ 


A mixture of cyclohexane and ethylcyclopentane 
was dehydrogenated over platinum at 305° C. The 
hydrogen liberated from the cyclohexane in statu 
nascendi was found to convert a considerable part 
of ethylcyclopentane into heptane (C,H,,). 


14, Isomerization of “,8-Olefins*® 


Open chain hydrocarbons. 2, 6-dimethyl-7-octene is 
isomerized in contact with palladium at 200° C. into 
2, 6-dimethyl-6-octene. Diallyl in contact with plati- 
num produces at 200-300° C. a mixture containing 
73.4 percent dipropenyl. 


Aromatics with double bond in the side chain. Allyl- 
benzene is isomerized into propenylbenzene in con- 
tact with platinum at 300° C. Allytoluene produces 
under the same conditions a mixture containing up 
to 84 percent propenyltoluene; v-butenylbenzene 
similarly forms at 300° in contact with platinum 
8-butenylbenzene. 


15. Stereoisomeric Conversion ”° 


Dimethyl ester of maleic acid in contact with 
palladium at 205° is completely isomerized into the 
dimethyl ester of fumaric acid. Cis-dimethylcyclo- 
hexane is isomerized into trans-dimethylcyclohexane 
in contact with nickel at 175° C. o-Dimethylbenzene, 
when hydrogenated in the presence of osmium at 
50-70° C., produces cis-dimethylcyclohexane. How- 
ever, when hydrogenated over nickel it gives trans- 
dimethylcyclohexane. 


16. Contact Dissociation and Synthesis *° 


It is known from the work of Sabatier and Sen- 
derens that cyclohexane undergoes in an atmosphere 
of hydrogen at 280° C. not only dehydrogenation, 
but complete decomposition to methane. However, 
when cyclohexane is passed at 300-350° C. over 
nickel on aluminum oxide in a stream of hydrogen, 
dehydrogenation to benzene and decomposition to 
methane is accompanied also by formation of consid- 
erable quantities of hydrocarbons boiling much 
higher than benzene. The fraction boiling at 105-110° 
C. was found to be quite close to toluene and its 
exhaustive bromination in the presence of aluminum 
bromide gave pentabromotoluene melting at 283° C. 
The fraction boiling at 130-140° C. was found to 
consist mostly of xylene that contained also dimethyl- 
cyclohexane. Its bromination produced tetrabromo-p- 
xylene melting at 256° C. The gaseous products con- 
tained only methane and hydrogen. 

This experiment leaves no doubt that cyclohexane 
undergoes under these conditions not only complete 
decomposition to methane, but also a_ synthetic 
process. The mechanism of formation of toluene, 
xylene and dimethylcyclohexane from cyclohexane is 
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HYDROGENATION OF “-NAPHTHYLCYCLOPENTANE (23) 


«a -Naphthylcyclopentane 

















CONTACT ISOMERIZATION OF UNSATURATED HYDROCARBONS WITH A DOUBLE BOND 
IN a,8- POSITION (28) 


D P+ 174—175° (12 mm); aly = 1.6091; a7 = 1.04972 ees Nag a cs hice 
Pa 
a/s oS oe. tb 
| | | \/ \4 
\/A 
a ty 
qn’ S D «Ds 1549 DoD. 161% 
“ 4 ae we 1.4212; HE = 1.4250, 
“ a? = 0.7m. 435 xn 0.7458, 
CoH ( > Diallyl Product of Catalysis 
JN/\ c=c—c—c—c=c _"™ | Depa 68-800; #2 a 1.4388), 
l = Cit. 0 bsp. 57,5—80> 200—300° contains 73.4% 2,4-Hexadiene 
\V/ gum c—c=c—c=c—c 
Mixture of Isomerio Peri-trimethylene- 
d-amylnaphthalenes = naphthalene AROMATICS WITH DOUBLE BOND IN THE SIDE-CHAIN 
De De 155—160° (12 mm); b.p. 172—178 (17 mm); 
dP emia m.p. 68-68.5°, Allylbenzene Propenylbenzene 
> iy bePpe 156—157°; D.Peo I71—175°; 
a = 1.0121, a? == 15131; /Sc—c=c - S—c=c—c nay = 1.5485; 
AROMATIZATION OF CYCLOPENTANES AND PARAFFINS (25) a@ = 0.8184, { } 300° | a = 0.9113 
\A 
—__/C-C_C_C_+H, —> Cog Tsononanes) ; 
Pt 
| Yo VN JC Allyltoluene Product of Catalysis 
oe a, . pom 
or 305—31 | rs | ‘ DP. 180-1879; /\—C—C=C ‘ (n?? = 1.5348) MN co-c—c 
aoe L cc V/ Ap = 150%, => contains O46 | 
n-Butylcyolo- o-Methylethyl- Propyl- a” = 0.880. > Propenyltoluene 
pentane benzene (mostly) benzene . Fad (ne = 1.5392). “~ 
2,5-Dimethylhexane p-Xylene 
CH y-Butenylbenzene 6-Butenylbenzene 
cc 3 = I~ 
iN ) © see o —-CmC=C—C 
3035—310° dS § aoe 
L > | | (35%) &Q 
Ls Y/ DD 60° (8 mu); ai? == 1.5160, 
Cut H P= 1.5064; 
3 2 a = 0.9033, 
4 = 0.8915. 
7 CH, 
| Jee CONTACT STEREOISOMERIC CONVERSIONS (29) 
YN 3 
o-ylem OO, gs HC—COOCH, 
CyHig 305—310° I > 
{Pt} 10° 
atihen ee —_ HC — COOCH 2" CH,OOC—CH 
CH,—CH; 8 3 
Pe tt iid | | D.D. 99-1009 (15 mau); MsP. 108°. 
a a = 1.4635 
Ethylbenzene cis-Dimethylcyolohexane tran s-Dimethylcyolonexane 
CH 
2,7-Dimethyloctane m-Cymene ry . Nt 4N/ : 
c cH, “aah ws 
j Mn. CH, \Z CH 
/ »s OP | | (8.7%) D eP. 128.2—128,7°: bp. 126--126.59; 
Pr ql 20 = B 20 =i, 4 
. aa Nt 3 np = 1.4583; Ap = 1.406 
\_7 CH; a?° = 0.7905. a2? = 0.7303. 
cis-Dimethylcyclohexane 
CH, 
- 4N/ Dep. 128.3—123.7°; 
DEHYDROGENATION OF 2-METHYLBICYCLO-(2,2,2)-OCTANE (26) | | mp = 1.4333; 
CH _ : 
- ~\ fers CH, o-Dimethylbenzene o* “ CH af = 0.7m. 
Hy CH 305—310° CH, 7~\_cH, oe ‘ 
0 eee a | Ce 
i“ 4 Ot V Si 
\ | ¥ D.D. 149; M trans-Dimethylcyclohexane 
\CH nit = 15°73; 1255 ANSCH3 bep, 124.8—125,3°; 
M.Peo 3—K ~s an = 1.4321, 
05 a!® — 0.880. S 
aX? = 1.4613; - is @ 
enti \7ZCHs 4 = 0.7811, 
4 
CH DISSOCIATION AND SYNTHESIS UNDER THE ACTION OF CONTACT SUBSTANCES (30) 


DECOMPOSITION OF a FIVE-MEMBER RING BY THE HYDROGEN OF A CYCLOHEXANE (27) 
~ ol Pr S 
O+O 0+ 
\ \4 
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conceived as a reult of reactions of free methylene 
radicals into which the hexamethylene is decom- 
posed in the catalytic reaction. Some of these radi- 
cals methylate the newly formed benzene to methyl- 
and dimethylbenzene, while the molecules of cyclo- 
hexane not yet dehydrogenated are methylated by 
the same radicals to methyl- and dimethylicyclohex- 
ane. 

When gaseous hydrocarbons are subjected to a 
very high temperature (900-950° C.) in a strongly 
rarefied atmosphere, free methyl and ethyl radicals 
are known to be formed; similar radicals, in the case 
under discussion methylene, can apparently be 
formed also at lower temperatures under the action 
of the catalyst. 

There seems to be no basis for an assumption that 
in all catalytic processes formation of intermediate 
temporary compounds from the reacting substances 
and the contact bodies takes place. The author 
agrees with Mendeleev that a mere contact is suffi- 
cient to bring about a dynamic strain in the molecules 
which results in some cases in rupture of the ring, its 





isomerization or in creation of a new ring from open 
chains changing the energy level of the valence 
bonds, while in other cases the ring of cyclohexane 
is completely dehydrogenated to benzene. 

All above mentioned phenomena that change the 
chemical nature of hydrocarbons depend upon sim- 
ple contact with metal catalysts prepared in a definite 
way. With regard to decomposition of cyclohexane 
into hydrogen and benzene it may be regarded as a 
dissociation at a considerably lower temperature (be- 
ginning with 150°) under the action of the contact 
substances.** Out of contact with these metals the 
stability of the cyclohexane is so high that even at 
much higher temperatures it does not undergo 
dehydrogenation. 

These studies were started because of their theo- 
retical significance, but the derived conclusions were 
found to be also of practical use. The contact 
aromatization of gasoline and ligroin fractions of 
oil constitutes a method of preparation of large 
amounts of aromatics. Conversion of cyclopentanes 
into isoparaffins is also of practical importance. 
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Tests on Defense Gasoline 





Containers 


MARTIN H. HEEREN 
Armour Research Foundation, Chicago 


| the shipment and storage of petroleum products, 
present world conditions and our national defense 
program bring up some considerations not ordinarily 
encountered. Light petroleums, and especially high- 
octane aviation gasoline, must be shipped to outlying 
points such as our island bases and must be safe- 
guarded from destruction by possible enemy air or 
sea attack. 

Handling in drums seems generally indicated. The 
usual heavy returnable container cannot be econom- 
ical if it is not re-used, and return shipment of vast 
numbers of empties can only further tax an already 
busy transportation system. Furthermore, the substi- 
tution of the lighter pressed-steel non-returnable 
drum should impose less burden in the form of 
immediate steel demand and at the same time permit 
the manufacture of greater total container capacity 
within a given time. 

Open storage of gasoline drums under tropical 
conditions must resist evaporative losses and conse- 
quent change in octane rating, springing of seams 
due to temperature-pressure changes, and contami- 
nation from heavy rains. If, as has been proposed, 
full drums are sunk beneath the ocean surface as a 
protective measure, they must further resist the in- 
trusion of sea water under considerable pressure. 

To the Chemical Engineering Division of the 
Armour Research Foundation in Chicago fell the 
task of determining by preliminary study the suit- 
ability of 18-gauge pressed-steel drums equipped with 
the standard type of pressed-in closure. This closure, 
a sawed section of which is shown in Figure 1, con- 
sists of a threaded flange pressed into a stamped 
opening in the end or side of the sheet-steel drum. 
The seal between the two metal surfaces is effected 
by a natural or synthetic rubber gasket. A threaded 
plug, also fitted with a gasket, is screwed into the 
threaded flange to complete the closure. As a further 
safeguard, a tamper-proof metal seal equipped with 
a cork ring is formed into place over the entire 
closure in a single operation by means of a special 
crimping tool. 

The actual testing procedure resolved itself into 
establishing on a laboratory scale the conditions 
inder which the closures would be used in practice. 
These conditions included submergence in salt water 
to a depth of 300 feet, and exposure to exceptionally 
severe weather conditions. The first test, conducted 
in the laboratory, will be discussed first. 

The closures to be tested were pressed into circu- 
lar sections of sheet-steel drum stock. The assemblies 
were placed on the ends of the circular pressure 
chamber and pulled up against gaskets by means of 
tie bolts and pressure rings. The closures were so 
pliced that the side ordinarily on the outside of a 
drum faced the inside of the pressure chamber. 

Che pressure chamber was filled with Atlantic 
ocean water and connected to a vertical reservoir 
al-o filled completely with sea water. A rubber dia- 
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phragm placed at the water-air interface served to 
prevent solution of air in the water. Air pressure of 
140 pounds per square inch was placed on the system. 
Thus each closure was subjected to sea water contact 
at this pressure on the side corresponding to the 
exterior of the drum, with atmospheric pressure on 
the opposite surface. 

Closures tested included unplated, cadmium-plated 
and zinc-plated flanges with both die cast and steel 
plugs. The flanges and plugs were arranged in all 
possible combinations. The sea water pressure was 
maintained on each combination continuously for 
168 hours. Frequent examinations for leaks were 
made, and at the conclusion of the test both flanges 
and plugs were examined for corrosion. The results 
are given in Table 1. 

Within a short time after completion of the above 
tests a report reached this laboratory that a boat load 
of 52,000 drums of oil sank in the harbor of Texas 
City. The drums, equipped with the type of closure 
tested, were completely submerged, thus furnishing a 
further opportunity for checking the Armour Re- 
search Foundation test. Numerous samples removed 
from the raised drums by the adjuster for the under- 
writers failed to show any salt water contamination 
whatsoever. 

The second series of tests made to determine the 
effect of abnormally severe weather conditions upon 
the storage of 100-octane aviation gasoline in 18- 
gauge standard steel drums equipped with the above 
type of closure presented several difficulties. Since 
the handling of a large volume of highly inflammable 
gasoline with its natural fire and explosion hazard 
was necessary, preliminary tests were made to deter- 
mine the pressure limits within which a standard 
steel drum could be handled safely. For this purpose 
one drum was selected at random out of 5 new iden- 
tical drums of 55-gallon marked capacity, manu- 
factured from 18-gauge sheet steel, and equipped 
with both 2-inch and 34-inch size closures described 
above. 

This drum was connected with a hydraulic line 
and a pressure gauge. The line was attached by 
screwing a standard pipe into the 34-inch flange, 
while the 2-inch closure was tightened down and 
sealed in the usual manner. The drum was filled 
with water, then additional water was slowly forced 
into the drum by means of a hydraulic pressure 

















TABLE 1 
Effect of Sea Water Pressure on Drum Closures 
168 hrs at 
Sea Water Pressure 140 Ibs/in? 
Closure Closure Significant 
Flange Plug Leakage Corrosion 
Unplated Die cast None None 
Unplated Steel None None 
Cadmium plated Die cast None None 
Cadmium plated Steel None None 
Zinc plated Die cast None None 
Zinc plated Steel None None 
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pump. Pressure readings were taken, and the drum 
and closures carefully examined for leaks over a 
4-hour period of gradual pressure increase. 

The first small leak in the peripheral seam of the 
drum developed at a pressure of 37 pounds per 
square inch. No leaks developed in the closures. 

As another preliminary test two 2-inch closures 
assembled in circular test sections of drum stock 
were attached to the ends of a small steel cylinder 
in a normal position. The plugs were equipped with 
thiokol and neoprene gaskets, respectively. The 
assembly was immersed in a water bath whose tem- 
perature was maintained at approximately 160° F. 
Air was piped into the steel cylinder at a pressure 
always in excess of 100 pounds per square inch with 
a maximum of 160 pounds per square inch. Thus the 
closures and gaskets were subjected to a condition 
corresponding to a high pressure within a drum at 
an elevated temperature. This test, continued for a 
period of 48 hours, produced no leaks. 

The above preliminary tests indicated that no par- 
ticular hazard existed in conducting the major test 
if proper precautions were employed. However, due 
to fire and insurance regulations it was necessary to 
carry out the tests of subjecting full drums of avia- 
tion gasoline to relatively high temperatures in a 
space well removed from buildings. For this purpose 
two small sheds were erected on the grounds of the 
Armour Research Foundation. One of these was built 
with double cellulose walls filled with fiberglass insu- 
lation. Roof and floor were similarly insulated be- 
cause of the cold weather prevailing. The shed was 
equipped with a door, window and steam radiators. 
A small fan connected to a low voltage motor out- 
side the shed by a shaft extending through the wall 
served to circulate the air. This insulated shed was 
used for storing the filled drums at high tempera- 
tures. The second shed, simply constructed, and 40 
feet distant from the first, housed a small steam boiler 
to supply the radiators in the insulated building. 

Four 55-gallon drums, filled to the standard mark 
with 100-octane aviation gasoline, were sealed with 
the closures to be tested, using thiokol plug gaskets 
in half of the closures and neoprene plug gaskets 
in the remainder. To one of the drums was attached 
a pressure gauge and a remote-operation thermom- 






FIGURE 1 


Sawed section of closure for pressed-steel drum to hold aviation gasoline 


eter, for pressure and temperature observations 
within the drums. A second thermometer gave the 
temperature of the shed. All instruments were read- 
able from the outside of the shed, thus making it 
unnecessary to open the door during the test. 

With all arrangements completed, and with the 
full drums of gasoline inside the shed, the tempera- 
ture within the structure was raised to 150° F., and 
maintained there until 6 p.m., when the temperature 
was lowered to 70° F. It was maintained at this 
level under constant supervision until 8 a.m. at 
which time the daylight shift again raised the tem- 
perature to 150° F. At 5 p.m. of the fourth day the 
door of the shed was opened and water poured over 
the drums to simulate the effects of a heavy rain- 
storm. Enough water remained on top of each drum 
to completely cover all closures. The drums were 
left in this condition at an approximate air tempera- 
ture of 35° F. for a period of 16 hours, at the end 
of which the excess water was removed and the 
drums opened for inspection of the closures. 

At no time during these drum-storage tests did the 
gasoline temperature rise above 97° F. Pressures 
within the drums were never higher than 13 pounds 
per square inch. It appears that the heat gained 
during the day was adequately dissipated during the 
night. This, of course, is of the greatest importance 
if gasoline storage in the above manner is adopted, 
since the rupture pressure of 37 pounds per square 
inch for the drums will not be reached. The plug 
gaskets showed no injury beyond the expected slight 
increase in diameter in some cases. The gasoline was 
examined for the presence of water contamination, 
which was found to be absent. 

The general conclusions which can be drawn from 
the results of the above tests are: 

1. The closure of the type tested will effectively 
withstand sea-water pressure of 140 pounds per 
square inch without leakage or visible corrosion 
within the test period. 

2. No evaporation losses and contamination by 
water are incurred if gasoline is stored in 18-gauge 
steel drums equipped with closures of above type, 
during storage under climatic conditions similar to 
those artificially produced during the four-day test 
period. 
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High Chromium Alloys in the Refinery 


[Continued from page 72] 


heating. All are very ductile at temperatures in excess 
of 400° F. to 500° F. As one of the most important 
reasons behind the application of high-chromium 
steels involves their use at high temperatures, welded 
structures are perfectly suited under these operating 
conditions. There is, however, one exception to this 
general rule. If welded structures are held in the 
range 750° F. to 1100° F. for long periods of time, 
they will be found to be brittle when cold. This effect 
is shown for a 17-percent-chromium steel in Figure 
6. By heating to 1400° F. to 1500° F. and cooling 
rapidly the original ductility may be restored. 

As the chromium content increases, the weld metal 
becomes more and more brittle and less and less 
susceptible to annealing. At a black heat of about 
900° F. the 2%-percent-chromium steels may be 
welded with ease. At this high a temperature these 
steels are fairly ductile. But they become brittle when 
cooled. Therefore they must be reheated to a red 
heat after welding and rapidly cooled. Just as with 
the 17-percent-chromium steels the 27-percent-chro- 
mium types are intended for use at elevated tempera- 
tures. In this environment they possess sufficient 
ductility. 

As one of the large uses of the 12-percent-chro- 
mium type is in the lining of pressure vessels and 
pressure vessel attachments, emphasis must be made 
one this phase of welding. Considering the light 
gauges commonly associated with such work and the 
low carbon content of the weld metal as well as the 
plate material, no difficulty is experienced with 
cracking. Neither is heat treatment of the usual type 
410 found in this application practiced. By avoiding 
excessive puddling of the weld metal by making all 
plug welds in the two steps illustrated in Figure 7 
cracks in the welds are avoided. 

Mention was made earlier of the desirability of 
maintaining chromium at a minimum content of 11 
percent. When alloy liner is joined to mild-steel shell, 
dilution is bound to occur. Many fabricators resort to 
an 18-8 filler metal to avoid harmful dilution. But the 
vast majority of alert fabricators are turning to 25-20 
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Embrittlement of 17 percent Cr steel 


where an ample reserve of chromium is to be had. 
Absolute freedom from corrosion worries goes hand 
in hand with the completion of perfect welds ex- 
hibiting the highest type of physical properties. 
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When the overall cost of this type of work is con- 
sidered, the slight increase in price per pound for 
filler metal is more than justified. 

The last alloys in this discussion are the austenitic 
types. In contradistinction to those types that do 
not contain nickel the chromium-nickel alloys are 
easy to weld. Almost always, unless they are being 
joined to a dissimilar material, the austenitic alloys 
are welded with weld metal of like composition. 

Certain precautions must be taken in this weld- 
ing. Some of the same considerations apply to the 
straight-chromium field. For instance, it is neces- 
sary to avoid carburization, or increase in carbon, 
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FIGURE 7 
A two-step method of plug welding 

















because this increase will affect the corrosion resist- 
ance adversely. Then, too, slag and foreign metal 
must be guarded against. Either of these conditions 
might increase corrosive activity many times. And, 
especially in repair work, the surface to be welded 
must be cleaned thoroughly. All evidences of corro- 
sion, all oil, grease or coke must be completely re- 
moved until clean sound metal is revealed. Either 
sand blasting or chipping is recommended as a pre- 
paratory treatment. In repairing cracks the defective 
portion must be removed in its entirety before repairs 
are begun. Attention to these details is important 
if the best results are to be obtained. 


Sometimes a combination of cleaning and peening 
will prove beneficial in the making of multi-pass 
welds. Each time the arc is broken that crater should 
be cleaned before going on with the weld. An extra 
precaution exists in the use of stainless steel wire 
brushes. The ordinary low - carbon - steel brushes 
might contaminate the stainless surface, thereby en- 
couraging pit corrosion. 
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Evaluation of Diesel Fuels 
In Full-Seale Engines 






Report of Cooperative Fuel Research Committee 


W. G. AINSLEY 
Sinclair Refining Company 


ne Automotive Diesel-Fuels Division of the 
CFR Committee was organized in September, 1937, 
at the request of the Volunteer Group for Compres- 
sion-Ignition Fuel Research, and has continued the 
activity of that group. Although some fuel testing 
had been done with full-scale diesel engines ¢ in the 
development of the CFR diesel test method, it was felt 
that a separate group was necessary in order proper- 
ly to carry out the investigation of fuel properties as 
they affected full-scale-engine performance. 

The Full-Scale Engine Group was organized for 
the purpose of clarifying the issue of automotive 
diesel-fuel specifications by determining those prop- 
erties of analyses which influenced engine perform- 
ance and engine deposits. The group was formed 
with the primary membership consisting of engine 
men who represented the four essential classifications 
of automotive-type diesel engines. 

At least two engine men were selected to represent 
each engine type, as well as a representative from 
the United States Naval Experiment Station at An- 
napolis. These engine men met at Peoria, Illinois, 
July 26, 1939, and agreed to conduct prescribed tests 
on multi-cylinder diesel engines of their own manu- 
facture, selected with characteristics within the fol- 
lowing limits: bore, 3% inches to 4% inches; num- 
ber of cylinders, 4 to 6; speed, 1500 to 2000 rpm. The 
factors selected as essential to the investigation of 
fuels were: 1, cetane; 2, volatility ; 3, viscosity ; and, 
4, gravity—and their effect on: 1, starting ; 2, smooth- 
ness ; 3, smoke; 4, power output; 5, fuel consumption ; 
6, smell; and, 7, engine deposits. 





The fuels required for this investigation were to be 
straight-run products to cover a range of cetane num- 
ber, volatility, viscosity, and gravity. Four fuels sub- 
sequently were specified, and a fuels group was ap- 
pointed to arrange for the manufacture and distribu- 
tion of these reference fuels. The laboratory inspec- 
tion data on those fuels are given in Table 1. 

An instrumentation group was selected for the 
purpose of setting up instrumentation and procedure 
in order to standardize the methods of test employed 
by the various laboratories. This group functioned 
throughout the entire investigation. 

A secondary group, consisting of representatives 
from the petroleum industry who have engines in 
their laboratories of the types of manufacture as rep- 
resented by the engine men of the primary group, 
either single- or multi-cylinder structures, was in- 
vited to participate. The petroleum men were to run 
tests as prescribed for and by the engine men, and 
to contribute supporting data to the respective repre- 





t Report of Volunteer Group for Compression-Ignition Fuel Research 
by C. H. Baxley and T. B. Rendel, SAE Journal, Jan., 1938. 
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‘a CFR Full-Scale Engine Group was organized 
| by engine men representing the major classifications 
| of automotive-type diesel engines. This original 
| group, with the cooperation of the representatives 
| of the petroleum industry, the government agencies, 
and colleges, has carried on an extensive series of 

tests on commercial diesel engines. 

The purpose of the investigation was to determine 
the influence of fuel properties such as cetane num- 
ber, viscosity, volatility, and gravity on the engine 
| performance, 
Starting and engine smoothness are dependent 
upon the ignition quality of the fuel. 
Smoke and engine deposits vary with the volatility 
and viscosity. 
Exhaust odor varies with ignition quality and 
cetane number, 
Power output and fuel consumption vary with the 
heat value of the fuel. 
| At a given pump setting, viscosity may have an 
independent effect on the power output because of 
plunger leakage. 
The limited number of fuels used in this series 
of tests makes it impossible to isolate all fuel prop- 
erties and their effect on fuel performance, but the 
results obtained will guide future investigations. 
This paper was Presented to Division of Refining, 
before Eleventh Mid-Year Meeting of the American 
Petroleum Institute, at the Mayo Hotel, Tulsa, Okla- 
homa, May 22, 1941. 


sentatives of the engines manufactured by the engine- 
men group. 

Representatives from colleges and government 
agencies were invited to test the reference fuels ac- 
cording to the prescribed tests and to contribute data 


to the group. 
The 16 companies that participated in the full-scale 
program are: 
A. Engine Companies: 
1. Caterpillar Tractor Co. 
2. General Motors Corp. 
3. Fairbanks, Morse and Co. 
4. Chrysler Corp. 
S. 


Mack Manufacturing Corp. 
6. Waukesha Motor Co. 


B. Refining Companies: 

. Shell Oil Co., Inc.” 

The Texas Co. 

. Standard Oil Co. (Indiana). 
The Pure Oil Co. 

Standard Oil Development Co. 
Sinclair Refining Co. 

The Atlantic Refining Co. 

. Socony-Vacuum Oil Co., Inc. 


ONAL who 


@) 


. Associated Groups: | ; 
1. University of Wisconsin. 
2. Pennsylvania State College. 


A progress report was presented at the summer 
meeting of the Society of Automotive Engineers at 
White Sulphur Springs, W. Va., June 11, 1940, by 
chairman C. G. A. Rosen. The data used as a bas's 
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TABLE 1 
Laboratory and Inspection Data of Test Fuels 
































Blend of 
50 Per- 
cent B 
50 Per- 
Fuel: A B Cc D cent D 
High Low Low High 
Cetane| Vola- | Cetane| Vola- 
Fuel Characteristic.........|Number}| tility [Number| tility 
Ignition Quality: 
A. Diesel index number... . 61.5 37.6 36.9 55.6 46.0 
B. Cetane number......... 56.1 40.5 33.2 41.3 40.8 
Viscosity at 100 °F.: 
A. Kinematic, centistokes.. . 3.24 7.81 3.33 1.54 3.04 
B. Saybolt universal, 
SS tila tents iire: 37 51 37.5 31 36 
ASTM Distillation, in °F.: 
A. Initial boiling point... .. | 427 468 380 367 379 
B. 10-percent point........ | 475 535 445 390 410 
C. 50-percent point........ | 527 607 502 413 489 
D. 90-percent point........ 584 672 574 449 650 
Se re | 625 729 642 487 704 
Gravity, Ge@. APL... cscesses | 37.6 26.6 29.1 40.8 33.4 
Flash point (Pensky-Martens), | 
Ms adden baer ah cutie va | 206 238 168 157 170 
he ne Pee 0 20 B-10 B-10 5 
Water and sedmient, percent. .| 0 Trace 0 0 Trace 
Corrosion: ; 
A. 3 hours at 130 °F....... Negative| Negative| Negative| Negative| Negative 
B. 3 hours at 212 °F....... | Negative| Negative] Negative| Negative} .... 
Total sulfur, percent......... | 0.13 0.60 0.11 0.07 0.36 
Carbon residue, (on fuel), ss 
ME: Bais o sining> vas ae 0.014 0.023 0.01 0.014 0.027 
Carbon residue (10 percent 
bottoms), percent.......... } 0.03 0.21 0.04 0.027 0.139 
Ae ere | 0 0 0 0 0 
Color: 
oS ae eer 1 oo 1%—| .. 
Pee eee —10 Pion +19 
Heat content: 
SS ee 137,945) 143,347) 142,186) 135,452) 
B. Btu per Ib.. ae 19,763 19,164 19,345) 19,571 
*Modified ASTM gum, “mg. ‘per | | | | 
MOM Gos Sosa ecl. | 32.0 | 925.0 66.0 | 6.0 | 
*Hercules gum residue, mg. per | } | 
SOO GPGING... 05 os osc cc cces 16.0 | 139.5 | 26.5 10.0 | 


* Average of two laboratories. 


for that report, along with additional data submitted 
after that date, were used as a basis for this report. 

An analysis group was selected from those mem- 
bers most familiar with the data submitted. The per- 
sonnel of this group was made up of the five repre- 
sentatives of the diesel-engine manufacturers who 
submitted reports and five representatives of the oil 
refiners active in the program. As instructed by the 
full-scale group at the meeting in Detroit, January 9, 
1941, this group held a two-day meeting and: 1, pre- 
pared recommendations on the automotive diesel-fuel 
characteristics as indicated by the full-scale engine 
research test data and the laboratory and field ex- 
perience of those present; 2, made a preliminary 
study of the data available, and formulated a general 
plan and program for the more detailed analysis. A 
detailed report of the recommendations on the re- 
quired diesel-fuel characteristics is given in Appen- 
dix “A.” 

In carrying out the actual work of studying and of 





evaluating the data, it was necessary to enlarge the 
original group. The personnel of the group respon- 
sible for the formulation of this report was as fol- 
lows: 


W. G. 
Wa. we 


Ainsley, Sinclair Refining Co. 

Aug, Mack Manufacturing Co. 
Blackwood, Standard Oil Development Co. 
. . Brown, Caterpillar Tractor Co. 

W. H. Browne, Caterpillar Tractor Co. 

Pe > Campbell, General Motors Corp. 
Cummings, The Texas Co. 

W. r Drinkard, Chrysler Corp. 

O. Ejisinger, Standard Oil Co. (Indiana) 

A. H. Fox, Standard Oil Co. (Indiana) 

H. M. Gadebusch, General Motors Diesel Division. 
L. W. Griffith, Shell Oil Co., Inc. 

L. E. Hebl, Shell Oil Co., Inc. 

S. L. Henry, Fairbanks, Morse and Co. 

G. A. Rosen, Caterpillar Tractor Co. 

. C. Wilson, University of Wisconsin. 

. D. Young, Sinclair Refining Co. 

G. W. Zabel, Fairbanks, Morse and Co. 


AP: 
PI a 


PrZo: 


aman 


Reports were received on engine testing as con- 
ducted in 10 laboratories employing 15 individual en- 
gines of 7 different makes. The data on the engines 
used in these tests are given in Table 2. 

Inasmuch as data available on this report were 
gathered from several engines by different contribut- 
ing laboratories, the problem of correlation was a dif- 
ficult one. The reported results had to be brought to 
a common basis before any fuel-property influence 
could be analyzed. 

The fact that the fuel properties are interrelated, 
and that only four basic reference fuels and cross- 
blends were investigated, made the interpretation of 
the results in terms of fuel properties a task which 
in some cases was impossible to solve at this time. 
To facilitate the correlation of engine-test data with 
fuel properties, all specific values were converted 
into percentages relative to one of the fuels. 

Engine Deposits 

The engine - combustion - chamber - deposit test 
method was intended to be used as a means of com- 
paring fuels by determining the combustion-chamber- 
deposit-forming tendencies under operating condi- 
tions simulating an elevation of 5000 feet. The engine 
was operated at no load and at rated speed continu- 
ously for 50 hours on the fuel under test. The intake 
air was throttled to 5 inches mercury depression dur- 
ing the entire test (this is the equivalent of operation 
at an altitude of approximately 5000 feet). Water and 
oil temperatures were maintained at normal levels. 

At the conclusion of the test, photograph records 
were made of fuel valves, exhaust and intake valves, 
cylinder walls, and underside of cylinder head and 
valve ports. The deposits were scraped carefully from 
fuel injection valves, exhaust valves and exhaust 
ports, air-inlet passages, cylinder walls and pistons 














TABLE 2 
Reports on Engine Testing—15 Engines, 7 Makes 
Displacement 
(Cubic Inches) | Rated Brake 

No of | Compres-| Compres- Mean Effec-| Speed 

Bore | Stroke| Cyl- |sion Pres-| sion Injection PerCyl-| tive Pres- Range 

ENGINE Company Reporting (Ins.) | (Ins.) | inders|sure (PSI)| Ratio Combustion System System | Total | inder | sure (PSI) | (RPM) 
General Motors Corporation 3-71 | Texas.................. 44 | 5 3 500 19/1 PES EE Pe Pane ee ee Own 213 71 57 500-2,000 
General Motors Corporation 3-71 | Atlantic............... 44%| 5 3 500 19/1 Gis winny gk ass savin Own 213 71 57 500-2,000 
General Motors Corporation 3-71 ee 444 | 5 3 500 19/1 RSs gis cask ia rcdaden Own 213 71 57 500-2,000 
General Motors Corporation 1-71 | Shell................... 4% 5 1 500 19/1 EE Sea ey ePaper ee Ae Own 71 71 57 500-2,000 
Hercules DEXB............00. StandardOii Development 34%| 4%]! 6 en, RiGee ot Seainladenetestais a hain et sa gawk ie tsa as Bz. ohSlgdaaibace: 1 ee 
Fairbanks, Morse and Company..| University of Wisconsin..| 4% | 6 1 580 16.8/1 | Precombustion chamber....| Bosch 85 85 77 500- 1,200 
Fairbanks, Morse and Company..| Shell................... 44/1 6 1 580 16.8/1 | Precombustion chamber....| Bosch 85 85 77 500-1,200 
Fa rbanks, Morse and Company..| Fairbanks-Morse....... . 44 | 6 4 580 16.8/1 | Precombustion chamber....| Bosch 340 85 77 500-1,200 

AS | RE Ae AE Ee Sanderd Oil (Indiana)...| 34% | 4%] 1 fae Variable | Precombustion chamber. ...| Bosch 37.5 37.5 42 600-2, 

ee ere | SRR ae 3% | 5 6 450 14.7/1 | Turbulence chamber.......| ...... 331 55 88 500-2,600 
ON i Bess sy 45 Kees 0 StacdardOiiDevelopment ve wih SUING theme! 1" sane g Pi ee alone yes siniee ie eee et oi tt A wali ne ihe 
D re: 6: ig gate BAA ia 3% | 5 6 SORE | Raa i aii canbe pabiketans 331 55 a 
Et EEN Tee Ween ey ee a WI 3 eink oo haze 80% 4 a Eee pear EE EO oe pene: Bosch 405.3 67.5 Bee sans 
Caierpillar E48.............0+. Caterpiliar Pore ee 3% | «5 4 745 18.5/1 | Precombustion chamber. ...| Own 221 55.2 55.2 600-1,650 
Ca:crpillar 1A138............... Caterpuilar.....'....665.- 44%) 6%] 1 695 17/1 Precombustion chamber. ...| Own 78 78 80 600-1,500 
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above top rings, and cylinder heads, and weighed sep- 
arately to the nearest 0.01 gram. 

Engine deposition, as herein discussed, concerns 
only that portion of material commonly designated 
as combustion-chamber deposits. The influence of 
fuel characteristics upon this specific condition in- 
volves a detailed study of deposits occurring in vari- 
ous typical engines under conditions set forth in the 
method of test. 

A tabulation of engine-deposit data is given in 
Table 3. 
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FIGURE 1 
ASTM Distillation—Full Seale on Test Fuels. 











Fuels “A” and “C” possess slight differences in 
their volatility characteristics, but have wide differ- 
ences in ignition qualities (33.2 to 56.1 cetane num- 
ber). Figure 2 is a curve indicating that cetane num- 
ber is related to combustion-chamber deposits, al- 
though the distribution of points (Figure 2) repre- 
senting tests on fuels of approximately 40 cetane 
number suggests that there may be other factors 
which have a greater effect. 

Figures 3 and 4 show relative deposits plotted 
against the 90-percent point and the end point 
(ASTM distillation), respectively, with curves drawn 
through the averages of relative deposits. These 
curves indicate that volatility has an effect on com- 
bustion-chamber deposits, which effect becomes more 
pronounced in the high boiling range. 

Figures 5 and 6 show relative deposits plotted 
against viscosity (Saybolt Universal seconds) and 
API gravity, respectively. These curves indicate that 
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these fuel characteristics have an effect on engine 
deposits. Again it should be noted that the spread of 
average points, when more than one fuel was tested 
of the same viscosity, shows that other factors prob- 
ably have an effect. 

Curves in Figures ? and 8 indicate that carbon 
residue on 10 percent bottoms and the Hercules resi- 
due test show fuel properties which have an effect 
upon combustion-chamber deposits for the types of 
fuels investigated. The co-plots of the results of the 
residue of the 10 percent bottoms against Hercules 
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residue test and the modified ASTM gum test, as 
shown in Figures 9 and 10, show linear relationship 
which indicates that modified ASTM gum tests, car- 
bon residue on 10 percent bottoms, and the Hercules 
residue test appear to measure the same fuel prop- 
erty. As the fuels employed in this work contained 
little cracked stock, it is desirable to confirm these 
findings by further investigations. 
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Engine Smoothness 


The pressure rise per degree of crank angle was 
employed as an indication of engine-combustion 
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FIGURE 5 
Relative Deposits Vs. Saybolt Universal Viscosity, 

in Seconds. 
smoothness. In most cases data were obtainable from 
combustion oscillograms, One laboratory reported re- 
sults based on an aural method, and its relative rat- 
ings agreed quite well with those obtained from oscil- 
locrams. 
‘lve companies submitted data on five engines, 
presenting four different makes. The data showing 
the effect of cetane number on relative engine rough- 
hess are given in Table 4, and a plot of these data 
against cetane number is shown in Figure 11. 
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TABLE 3 
Engine-Deposit Data 















































TOTAL WEIGHT IN GRAMS 
1%,B LA YA 
+S Ie Hus Ax 
CODE A B Cc D %,C %*C %C 
AF pak pare 8.06 14.29 9.57 8.45 9.10 
| ere 94.8 173.7 111.3 73.8 wis 
ir kgiste Ves 7.71 18.81 10.02 10.0 sina 
is i ith oer 27.6 58.6 60.9 24.6 44.5 Teg’ his Ste 
Behsiax odes 42.8* 75.2 rare 30.0 Sere: 53.0 20.2 
wea as xs 11.39 25.70 24.07 12.56 rEg Saat 
* At 2,500 rpm for 24 hours only. 
PERCENT OF FUEL ‘‘A’”’ 
1B IA yA 
Plus + Hus 
CODE A B Cc D 1%D 1%,D %C 
ar ckcocare ate 100 178 119 105 113 
Dar chiens ata 100 184 118 78 get 
a ene Ae 100 244 130 130 pees ore 
_ See 100 212 220 89 161 ate Re 
ee 100 175 Mctuseek 70 aera 124 47 
ee 100 226 212 110 ee th Lael 
Average... 100 203 160 97 137 124 47 





























It is needless to say that fuel “A” produced dif- 
ferent rates of pressure rise in the different engines 
(see Table 4), which ranged from 21.0 to 49.0 psi per 
degree of crank angle. Inasmuch as roughness in one 
engine apparently was not affected greatly by cetane 
number in these tests, the data on this engine have 
been considered separately—and a dotted line has 
been drawn through those points in Figure 11. The 
results of the other four engines have been averaged, 
and these are indicated by the “solid-square” sym- 
bols. It is apparent that cetane number oi a diesel 
fuel over the range investigated (1.e., from 33.2 to 
56.1) has a marked effect on engine-combustion 
roughness. 

The ASTM 90-percent point, end point, API grav- 
ity, and viscosity (Saybolt Universal seconds), over 
the ranges studied, show no substantial correlation 
with engine-combustion roughness. 


Starting 


The four laboratories used different methods of 
evaluating the starting characteristics of the fuels. 
One laboratory determined the starting time for the 


TABLE 4 
Effect of Cetane Number on Relative Engine Roughness 






































POUNDS PER SQUARE INCH PER DEGREE OF 
CRANK ANGLE 
Blend of 
50 Percent B 
ENGINE No. Fuel A Fuel B Fuel C Fuel D (50 Percent D 
Bais aus saws Se oe 21.0 26.5 22.5 24.0 23.0 
| NR pear rye 35.0 75.0 70.0 oe, tate EROS ee 
_ eee: 49.0 90.0 144.0 77.0 99.0 
AURAL RATINGS 
"OPENS Saree toe: 3.5 6.5 7.5 he ees Bee 
RG bt enna edie. 4.0 7.5 8.5 ale ae ee ae 
RELATIVE ROUGHNESS (FUEL A =100 PERCENT) 
Blend of 
50 Percent B 
Engine No. | FuelA Fuel B Fuel C Fuel D (50 Percent D 
ele BE Ret 100 126 107 114 110 
ER ee ee 100 214 200 i, a aoe eae 
__ LTE RE PL: 100 184 294 157 202 
AURAL RATINGS 
, TERRE Ee EN 100 186 214 > WP Ree r 
BR cash bibake sn 100 188 213 cane ae te ee 









































various fuels at room temperatures and jacket-water 
temperatures of about 70° F. The electric dynamom- 
eter was used as a cranking medium at 350 rpm. 

One laboratory artificially cooled the engine by 
using, for the intake, cold air provided by the ex- 
haust from an air motor and by circulating a coolant 
through the jacket. Air temperature was maintained 
at approximately 15° F., and jacket temperature was 
maintained at approximately 17° F. The cranking 
time was determined for each fuel with the use of a 
starter with a cranking speed of approximately 170 
rpm. 

One laboratory artificially cooled the engine by 
placing it in a cold room and allowing sufficient time 
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FIGURE 7 
Relative Deposits Vs. 10 Percent Bottoms. 


between starting attempts for the engine and sur- 
roundings to reach a temperature of 35° F. the en- 
gine was cranked at constant cranking speed by 
means of a starter and batteries. Cranking speed was 
constant at 260 rpm. The time for a start was deter- 
mined for the various fuels. 

The other laboratory reported the minimum crank- 
ing speed in revolutions per minute necessary to start 


90 {286} 








the engine at a jacket temperature of 80° F. and air 
temperature of 86° F. for the various fuels. The start- 
ing data are given in Table 5. 

For the three laboratories reporting in seconds, the 
starting conditions varied from 15° F. air, 17° F. 
jacket, and 168 rpm, to 70° F. air, 74° F. jacket, and 
350 rpm. The conditions used for the results in mini- 
mum revolutions per minute were 86° F. air and 80° 
F. jacket. 

The curve in Figure 12 indicates that, for the ma- 
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FIGURE 8 
Relative Deposits Vs. Average Milligrams Per 100 
Grams (Hercules Test). 
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Milligrams Per 100 MI (Modified ASTM Gum Test) 
Vs. Carbon Residue. 


jority of the engines reported, the cetane number af- 
fects the ease of starting. The higher the cetane nuni- 
ber, the easier. 

The other fuel properties failed to show any inde- 
pendent influences. 
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Smoke 


The smoke data presented here were determined 
in nine laboratories with nine different smoke meters. 
These were of two general types—full-flow and sam- 
pling. The former was used by two laboratories, and 
the latter was used by the other seven. The effective 
lengths of the meters varied approximately from 8% 
inches to 28% inches. The results were reported by 
the laboratories on these different bases—percent 
smoke, microamperes decrease, and microamperes. 
In order to correlate these results, it was thought de- 
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Relative Engine Roughness Vs. Cetane Number. 


sirable to convert the readings to a common stand- 
ard. The method was that outlined by K. M. Brown 
in the paper, “Requirements of a Smoke Meter,” pre- 
sented at the annual meeting of the Society of Auto- 


TABLE 5 
Starting Data 





\1%ZB Plus | 
| i D | 
| 




















Code| A B a a 
2...| 70 rpm 56 rpm 76 rpm 85 rpm 76rpm | 86 °F. air 
} 80 °F. water 
38. 3sec.| 72.6 sec. 138 sec. POL scckun | 15 °F. air 
| | 17 °F. jacket 
| | 168 rpm 
6...| 17 sec. 31 sec. 55 sec. 42sec. | 22sec. | 35 °F. air 
| 35 °F. water 
bn | 260 rpm 
9 31 sec. 73.5 sec. 618 sec. 2 a ae 70 °F. room 
74 °F. jacket 
350 rpm 
PERCENT OF FUEL A 
L | | '% B Plus 
Code A | B Cc } D 1%,D 
2 100 80 | 109 | 121 | 108 86 °F. air 
; | 80 °F. water 
3 100 190 360 | ew) rere 15 °F. air 
| 17 °F. jacket 
; 168 rpm 
6 100 | 182 | 324 | 247 | 129 35 °F. air 
| 35 °F. water 
} 260 rpm 
9 100 237 =| 1,990* | 189 pentibatenn 70 °F. room 
74 °F. jacket 
} | 350 rpm 
Ay 100 | 172 | 264 | 192 | 119 











Omitted from average. 


1941—A Gulf Publishing Company Publication 


motive Engineers in Detroit, January 9, 1941. The 
scale used in this method is specific smoke density or 
density of a column of the smoke 100 meters long. 
The values as reported and the values calculated to 
a common standard are given in Table 6. 

The curves in Figures 13 and 14 indicate that the 
smoking tendency of an engine is related to the vola- 
tility of the fuel. The limited number of fuels investi- 
gated makes it difficult to say whether the break in 
the curves at 650° F. at the 90-percent point and 700° 
F. at the end point is a true indication of critical vola- 
tility points as far as exhaust smoke is concerned. 

The plot of relative smoke vs. cetane number (Fig- 
ure 15) indicates that smoke decreases with increase 
in cetane number, although the spread of average 
values for the several fuels in the neighborhood of 40 
cetane number indicates that some other characteris- 
tic may have a greater effect than the total effect of 
cetane within the range covered. 

The curve shown in Figure 16 would seem to indi- 
cate that the smoking tendency is increased by high 
viscosities, but it must be remembered that the fuel 
with the highest viscosity was also the fuel with the 
lowest volatility. Consequently, it does not neces- 
sarily follow that viscosity, within the range of the 
fuels tested, affects smoking as an independent fuel 
property. 

Curves shown in Figures 17, 18, and 19 indicate an 
increase in smoking tendency with carbon residue on 
10 percent bottoms, Hercules residue, and modified 
ASTM gum, respectively. Below 0.04 of carbon resi- 
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Relative Starting Vs. Cetane Number. 


due on 10 percent bottoms, the smoke appears to drop 
off decidedly. 

From the curve shown in Figure 20 it would ap- 
pear that there is a correlation between the amount 
of engine deposits and the smoking tendency of the 
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FIGURE 13 
Relative Smoke Vs. 90-Percent Point—ASTM 
Distillation. 
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Relative Smoke Vs. Cetane Number. 
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Relative Smoke Vs. Saybolt Universal Viscosity, 


in Seconds. 











































































































° 
300 
° 
® ° ° 
< ° 
a4 
B aso : 
8 
= ore 
; $ 
° 
~ 8 ee ° 
é ie a ° 2 
S$ jm w/o ° é 
ZB 100 > z = 
iexv}e ° 
/3 ° ° 
° 
° 
++ 
° 
° 
02S = OS0 2100 2s 180 718 1200 7.228 
CARBON RESIDUE ON 10% BOTTOMS 
FIGURE 17 
Relative Smoke Vs. Carbon Residue. 
o co} 
< 
2 -_ 
art aia 
2 a 
ws 
é % ; | 
z 1 eens . a" ¢ 
os “s s er 3 
c 5 10 is ' 140 





to 2 x 
WERCULES RESIDUE - MG/i0o GR. 


FIGURE 18 


Relative Smoke Vs. Hercules Residue. 
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TABLE 6 
Smoke Data 
PERCENT SMOKE AT 85 PERCENT OF MAXIMUM 
LOAD AT RATED SPEED 
1, B Plus 
CODE A B Cc D 1%,D 
PEP AA re es? 17 20 21 17 13 
» GO hy ere 31.4 66.2 47.6 22.6 33.3 
as arc. car vie ew ie dialed 58 63 51 70 er 
Wi bats diwsdiaieatvletn 28 52 56 37 54 
ap RAE ec = 2 10 12 8 6 9 
Oar eh ne 8 34 42 7 a 
_ arene te eis 36 66 50 33 
hor 2 crn re Aas 14.5 24 20 10 
| RR ee 56 69 51 41 
T prec eiaa, & 23 30 21 11.5 
ee kconicacds 32 40 34 15 
REL ee: 5 4 52 37 
Da. aca niecnnoeeres 35 75 34 26 




















'% B Plus 
iy D 





| 
CODE a j 8 |: #8 D 

Slag vinenatl | 16 19 20 16 12 

TOES | 220 139 60 94 

PEARS BT! | 106 122 87 Re Grete ie 

GARR Sern kite 41 89 100 57 95 

Beipax woe xeeries | 53 63 44 36 49 

Be seccses ana meces : 2 88 104 ie dere ae 

ae ae | 54 132 85 a ae 
RRR Sa 100 144 87 — 2S eee 
12 | 58 76 54 Re Bier ee: 
_ Regie | 48 63 51 as nee 
2 eee 13 10 134 Ti eee 
__ TRO | 3 170 51 aes eee 

















RELATIVE SPECIFIC SMOKE DENSITY BASED 
ON PERCENT OF FUEL A 















































| 1% B Plus 
CODE A B Cc D | WD 
ek fees 100 119 125 100 | 75 
Pee 100 253 160 69 108 
| ere rere re 100 115 82 i A aes 
6 100 216 244 139 232 
Be sO ww es 100 119 83 68 9 
ree 100 400 473* Se ares 
Rr rr Ter 100 245 158 (Say rere 
ll. | 100 144 87 ke Fe 
EES 100 131 93 ee eee 
, SORT | 100 131 106 ee) ee tee ances 
eee ee 100 77 1,030* ‘ae errs 
_ See 100 320* 96 Ss er 
BVOTREE 6 6.9008 nce 100 177 123 84 127 
* Values omitted from average. 
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FIGURE 19 
Relative Smoke Vs. Modified ASTM Gum. 


engine; the more the engine smokes, the greater will 
be the deposits found. 

The following nine laboratories participated in the 
test work to determine the influence of the four CFR 
reierence fuels on power and consumption: 


Oo 


University of Wisconsin. 
Shell Oil Co., Inc. 

Fairbanks, Morse and Co. 
The Texas Co. 

The Atlantic Refining Co. 
Standard Oil Development Co. 
Chrysler Corp. 

Caterpillar Tractor Co. 

Mack Manufacturing Co. 
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Tests were run on single- and 4-cylinder Fair- 
banks-Morse engines, single- and 3-cylinder General 
Motors engines, the Dodge diesel, the Caterpillar 4- 
cylinder engine, and the Mack 6-cylinder diesel en- 
gine. 

Maximum power: Two of the laboratories deter- 
mined the influence of the test fuels on maximum 
power ouput. One type of engine was used exclusive- 
ly for this work, it being the only one provided with 
a positive maximum fuel stop. The results were as 














follows: 
MAXIMUM POWER OUTPUT 
(PERCENT) 

Reference Fuel Engine No. 10| Engine No. 13 Average 
FIERO Ye eer rae Ob bad ee 94.0 96.5 95.2 
BI a oy er Fe Re RE 100.0 100.0 100.0 
OE isénc Od Oak eeta besa 97.0 97.0 97.0 
RE ras Mra | ee eee 91.6 94.7 93.2 














These values show that the maximum obtainable 
power of this engine drops as much as 6.8 percent 
over the range of the investigated fuels. 

Fuel consumption: All laboratories investigated one 
change of volumetric fuel consumption occurring when 
maintaining constant power output with use of the 
four fuels. The results of these tests, on a percentage 
basis, are shown in Table 7%. This method was se- 
lected in preference to presentation of the absolute 
values, because difference in consumption of the 
same engine in different laboratories exceeded the 
maximum variations encountered between all engine 
types. 

Averaging the values given in Table 7, the follow- 
ing summary is obtained: 











Average Volumetric 
Fuel Consumption 

Reference Fuel (Percent) 

Bivss hov vs noe eae 6 OU REE RAR er ana ane eee 103.4 

Dg sabes ko dat hh KARST ON Wr a a se ee ee 100.0 

Go cats 40:05 ERROR be eS Cw ei kee 101.5 

EDs, pc's. om doeubeelerate a hip We doe sa dS eo os ee 105.5 

Blend of 50 percent B, 50 percent D.................. 104.7 











Of the physical and chemical fuel-oil properties, 
the thermal value must be expected to be of foremost 
influence on the amount of power produced in the 
engine. 

The heat values of the four reference fuels were 
checked by three different laboratories, and the aver- 
ags are shown in the following tabulation: 

















AVERAGE VOLUMETRIC 
HEAT VALUE 
Reference Fuel Btu Per Gal. Percent 
| I Eee TES ae ey ee Ve tee erty 137,945 96.1 
es cheiaieree 5-4-5 sap RS a SR ed cee ae eee 143,347 100.0 
ESD SPREE EA POE VEL Rete eee L Oar S 142,186 99.0 
| ON Me mre mae ON aie R Bre 8 ante feo 135,452 94.4 














A comparison of the percentage difference of the 
thermal values with the decrease of maximum power 
and the increase of the fuel consumption is shown as 
follows: 


























Volumetric 
Thermal Maximum Fuel 
Value Power Consumption 
Reference Fuel (Percent) (Percent) (Percent) 
Se Ri eee Se ee ae 96.1 95.25 103.4 
Die dtcnddiee Seiad Moers 100.0 100.00 100.0 
Pea EP EES, fr: 99.0 97.00 101.5 
MSIL cals Swceedt aes ean 94.4 93.15 105.5 
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TABLE 7 


Fuel Consumption — (Percent) 





ENGINE NUMBERS 


No. 11|No. 12|No. 13| No.7 | No.9 | No.1 | No.3 


Reference| —— 
Fuel | No. No. 4 | No. 5 | s| 


No. ( 6 [No. 10 10 














fe si ta) “ous | v0as |s0n8 | too | tons | nga 07a ona mo oars 
B. 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 
 Mieee 99.0| 99.5 | 102.0 | 106.0 | 98.0 | 100.0 | 103.0 | 102.0 | 105.0 | 101.0 | 100.5 
D.-._,.| 105.0 108.5 | 104.0 | 107.0 | 106.0 | | 108.5 | 110.0 | 104.0 | 104.5 | 107.5 | 106.0 
Blend of | | } | | 
50 per- | 
cent B, | | 
50 per | 
cent D..| 103.0 <P cee Se 103 0 


These’ figures reveal clearly that most of the ad- 
verse effects of the different fuel properties can be 
accounted for by the corresponding change of the 
thermal values. 

For practical purposes, the thermal value of a fuel 
best is expressed by its gravity—which, therefore, 
can be used to advantage as a criterion for its relative 
merits with regard to power and consumption. 

The curve in Figure 21 shows the plotted results 
of the consumption test vs. the API gravity of the 
reference fuels. Due to their basic relation to gravity 





300 























RELATIVE DEPOSITS~ % FUEL "A" 











100 








° 100 200 300 
RELATIVE SMOKE- % FUEL*A® 
FIGURE 20 
Relative Deposits Vs. Relative Smoke. 

















and heat value, some other properties, such as vis- 
cosity and volatility, may reflect the abovementioned 
results in a corresponding manner. 

For average commercial fuels, an increase of the 
volatility, or a decrease of the viscosity which will 
accompany an increase of the API gravity, there- 
fore, likewise must be taken as indicative of lowered 
thermal values—resulting in power and 
economy. 

Odor: Exhaust-odor ratings of the four test fuels, 
although included in the original program, have been 
made only by The Texas Company. Inasmuch as 
these tests were made on only one engine and have 
not been confirmed by others, the data are not con- 
sidered in the major conclusions, but are included in 
Appendix “B,” hereinafter, for further consideration. 

It is interesting to note, however, that this labora- 
tory reports that, under the specific conditions used, 
exhaust-odor objectionability is principally a func- 
tion of fuel-ignition quality (Figure 22), decreasing 
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as cetane value increases. It is indicated also that 
odor is independent of volatility. The recommenda- 
tion is made that other laboratories continue this 
phase of the investigation. 


Summary 


In summarizing the data from these full-scale 
diesel-engine tests it is realized that many of the fuel 
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FIGURE 22 
Odor Vs, Cetane Number. 


characteristics are related ; and, although engine per- 
formance varies with the test values on the fuels 
used, it may or may not be a direct relation. 

A summary of engine effects as related to the fuel 
properties is given in Table 8. From this table, whic! 
is based on test results obtained on the selected refer 
ence fuels, the following conclusions may be drawn: 


—_ 


a 


1. The ignition quality of the fuel (cetane number, ASTM) affect 
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EUGENE (JACK) PHILLIPS, 1117 Cleckler South, Fort Worth, Texas, winner of first prize of $5,000 in the 
Revere Award for the idea doing most to help speed America’s industrial defense program. Tall and lanky, 
Phillips is 33 years old and employed as senior radio electrician with the C. A. A. central depot at Fort Worth. 
When a close friend, Captain Jerry Marshall, crashed in Arkansas in landing an airplane, Phillips immediately 
set to work on his prize winning idea—an improved method of blind landing. He studied nights, gave up car, 
vacations and other pleasures for necessary equipment. His wife predicts most of the prize money will be spent 
for new equipment. He has three children, Patricia, 7; Kenneth, 4; James, 8 months. 

The men and management of Revere Copper and Brass Incorporated are proud that the first Award of $5,000 
goes to a man like Phillips. We also wish to thank the thousands of other American workmen for their splendid 
loyalty and cooperation in this effort to speed up industrial defense. Revere Copper and Brass Incorporated, 
230 Park Avenue, New York. 
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starting, engine smoothness, exhaust smoke, exhaust odor, and 
combustion-chamber deposits. 

2. The volatility of the fuel (ASTM distillation) affects smoke and 
engine deposits. 

3. The viscosity (Saybolt Universal seconds) affects smoothness and 
smoke. The importance of viscosity was recognized in the basic 
research program as involving the consideration of ease of circu- 
lation, atomization, penetration, injection pump-plunger leakage, 
lubrication quality, heat content, ‘volatility, and overall power output. 
The data on power output show a decrease in power with a decrease 
in viscosity, which may be caused in part by the effect of viscosity. 

. The gravity (API) affects smoke, power, and fuel consumption. 

. The carbon residue on 10 percent bottoms (ASTM) affects smoke 
and combustion-chamber deposits. 


Deposit 
increase in cetane num- 


ber. 
crease in viscosity. Prob- 


ably interrelated with 


volatility. 
relation probably due to 


interrelated character- 


istics. 


crease results in slight 


erease results in slight 
improvement. 


Relation indicated. De- 
creased deposits with 
Relation indicated. De- 
posits increase with de- 
crease in volatility. 
Relation indicated. De- 
posits increase with in- 
Relation indicated. De- 
improvement. 
Relation indicated. De- 
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This paper is a report of the cooperative full-scale 
testing carried out by the CFR Full-Scale Engine 
Group to date. It is hoped that the results of this 
initial series of tests will serve as a basis for further 
— a study which will add to the knowledge of the auto- 

motive diesel-engine fuel requirements. 


Direct relation. Prob- | Relation indicated. Cor- 
value of fuel. 


Fuel Consumption 
relation indicated... . 
relation indicated. 
ably due to thermal 


No relation.......... 


.| No relation 





Nospecific independent 
No specific independent 


No apparent relation. 





Prob- 


Power 


Recommendations on Required Diesel-Fuel Characteristics 


relation indicated... . 
ably due to thermal 


value of fuel. 





relation indicated. 


In view of the need for a universal diesel fuel suit- 
“a able for mobile army and certain high-speed navy 
equipment, the data and advice available to the Auto- 
motive Diesel-Fuels Division of the Cooperative Fuel 
Research Committee have been analyzed, and are of- 
fered as an aid in the development of the specification 
for such a fuel. The ASTM D-2 fuel-oil specification 
was reviewed, and it was agreed generally by this 
group that, due to the recent developments in high- 
speed diesel engines as well as a more complete 
understanding of the effect of certain fuel charac- 
teristics on engine performance, some revision of the 
ASTM D-2 specification may be desirable. 

Any fuel specification which must take into con- 
sideration the availability of base stocks from the 
greatest possible number of sources, and which must 
‘er Pat ts a 4 apply to fuel suitable for a variety of types of en- 

oe gines, of necessity must be a compromise if a single 
ak specification is mandatory. 
¥ The following is a résumé of a series of discussions 
of the more important fuel variables. The discussions 
on the several items by the cooperating members 
were based on information available from the coop- 
— erative full-scale engine tests, laboratory data, and 
field experience. 


Nospecificindependent 
No specific independent 


| No apparent relation 
Direct relation. 


| No relation. . .. 
| No relation. . . 
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Exhaust Odor 


ber results in decreased | 


exhaust-odor objection- 


Increase in cetane num- | 
ability. 


No independent data. . . 
No independent data. . . 


No independent data 
No independent data. . . 
No independent data... . 


Direct relation indicated. 
No apparent relation... . 


a 
| 





. | No independent data. . 


De- 


crease results in slight 


improvement. 


In- 
De- 


crease results in more 


smoke. 


Data 

Tn- 

Probably a re- 
Probably a re- 


Smoke 
crease results in slight 


improvement. 


indicate a minimum ce- 
tane value for specific 
condition. Increase from 


this point shows no im- 
provement. 

erease results in more 
flection of volatility. 
flection of volatility. 


atility results in more 
smoke. 


Direct relation. Lower vol- 
smoke. 

Relation indicated. 

Relation indicated. 
Relation indicated. 


Relation indicated. 


Relation apparent. 








apparently 


Smoothness 
Viscosity increase ap- 


pears detrimental, al- 





in cetane number im- 


proves smoothness. 

Decrease 

detrimental, although 

not conclusive. 

though not conclusive. 
No apparent relation... . 


No relation 
No relation. 





Some relation indicated. 
Some relation indicated. 

















relation. 


Viscosity 








Starting 


The importance of viscosity was recognized in the 
basic research program of the division as involving 
the consideration of ease of circulation, atomization, 
pr — oy Same mere 3x ead ST penetration, injection pump-plunger leakage, lubrica- 
} 3] tion quality, heat content, volatility and, finally, over- 
|: all power and economy. Although viscosities lower 
| than 35 sec Saybolt Universal viscosity at 100° F. 
tend to decrease the power output at a given pump 
setting due to plunger leakage and inherently lower 
heat value, in order to broaden the base of fuel sup- 
eee hae , _ | ply a lower limit of 33 sec is considered practical for 

* oe FR e high-speed diesel engines. In any case, when worn 

| pumps are encountered, resetting the pumps in most 

cases will restore the maximum power available, if 
the power loss is due to plunger leakage. It is recog- 
nized further that, when operations are anticipated 
| in a given area at atmospheric temperatures below 
an average daily minimum of plus 10° F., the neces- 
sity of reaching correspondingly lower pour points 
may require a further lowering of the viscosity, ‘1 
which case a viscosity of 31. sec is justified. It 
understood that these viscosity values will be c¢ 
termined by the kinematic method, defined by AST 
method D-445-39T, and converted to Saybolt Uni 


apparent 


in cetane number im- 


proves starting. 


No relation............ 


TABLE 8—Summary of Engine Effects as Related to Fuel Properties 
Direct relation. Increase | Direct relation. Increase 


No apparent relation... . 
eee 


Data scattered. 


No 


| No apparent relation.... . 
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1,54-.7 
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| 15 

| 0.07-0.60 


Carbon residue (10 percent bottoms), percent. . 
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FUEL PROPERTY 





Saybolt, Universal, seconds. . 
Kinematic, centistokes. . . 











End point, °F........ 


90-percent point, °F.. 











Heating value, Btu per gal. “habe ie 


Ignition quality (cetane number). ..... 
Flash point (Pensky-Martens), °F.. 





Gravity, deg. API...... 








Volatility (ASTM): 
Viscosity at 100 °F: 
Modified AST 
Hercules gum. 
Sulfur, percent. 
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versal viscosity according to ASTM method D-446- 
39T. The following viscosity values, therefore, seem 
desirable: 33 sec Saybolt Universal viscosity, 1.e., 
2.11 centistokes viscosity, minimum, and 43 sec Say- 
bolt Universal viscosity, i.e., 5.22 centistokes vis- 
cosity, maximum, at 100° F. 


Volatility 


The upper limit of the boiling range will be gov- 
erned by the requirements of the high-speed auto- 
motive-type engines. The wide speed, load, and tem- 
perature variations encountered in this type of serv- 
ice indicate the desirability of complete distillation 
of the fuel below 700° F. To insure minimum smoke, 
odor, lubrication-oil contamination, and engine de- 
posits, it will be necessary to prevent undue concen- 
tration of heavy ends in the fuel. Therefore, a 90- 
percent point (ASTM) at 650° F. should not be ex- 
ceeded. Inasmuch as the minimum flash point, to be 
discussed later, will tend to control the permissible 
amount of the undesirable low-boiling fraction in the 
fuel, it is not thought necessary to define the lower 
end of the boiling range. Summarized, this would in- 
dicate a 90-percent point at 650° F., maximum, and 
an end point at 700° F., maximum, for a universal 
diesel fuel, when détermined by ASTM method 
D-86-35. 


Flash Point 


The smoothness-of-combustion and fire-hazard fac- 
tors in some way are related to the low-end volatility, 
and can be defined most conveniently by a flash point 
determined according to the Pensky-Martens closed 
tester, ASTM method D-93-36. 

Available information indicates that satisfactory 
operation, from this consideration, is possible with 
fuels having flash points lower than 140° F. To insure 
freedom from operational difficulty in military opera- 
tions, a flash point of 140° F. should prove to be a 
conservative minimum. 


Carbon Residue 


Definition of that fuel property which affects com- 
bustion-chamber and nozzle deposits usually is con- 
trolled by the volatility limitation. However, to elimi- 
nate unusual products which might have excessive 
concentrations of residue within the allowable vola- 
tility range, a carbon-residue test on 10 percent bot- 
toms by ASTM method D-189-39 is considered neces- 
sary. Performance studies indicate that fuels having 
a residue not in excess of 0.15 percent of the 10 per- 
cent residuum have proved satisfactory. 


Ignition Quality 


The ease with which a diesel fuel auto-ignites af- 
fects not only the general combustion in the engine, 
but also its starting characteristics. As a bulk of the 
commercially available fuels will have cetane values 
less than 60, no upper limit of ignition quality was 
considered. It is recognized generally that high ce- 
tane values are desirable, but available fuel stocks 
meeting the other requirements herein expressed oc- 
casion the use of a 47-cetane minimum value at least 
for fuel stocks available from certain supply areas. 
Information available on a majority of the engine 


98 


eu 





types used, operating under a wide range of condi- 
tions, indicates. satisfactory performance on fuels of 
at least 47 cetane value, and this should prove a satis- 
factory minimum value for a universal military fuel. 


Pour Point 


The pour point of a fuel oil is of triple importance, 
affecting in cold weather: 


1. The bulk handling of the fuel. 
2. The pumpability of the fuel in the engine. 
3. The fuel filter performance at low temperatures. 


In view of the fact that the best fuels from an igni- 
tion angle tend to have poor cold-weather character- 
istics, the pour point should not be specified lower 
than absolutely necessary. In order to obtain adequate 
supplies of fuels having the other necessary proper- 
ties outlined herein, it is advisable that a universal 
fuel for general military use have a pour point of 0° 
F. As the majority of commercially available fuels 
have a cloud point approximately 10° F. above the 
pour point, and as the cloud point limits the flow 
through the filter, a safe operating temperature for 
a 0°-F.-pour-point fuel would be +10° F. In those 
sections of the country where the average daily mini- 
mum temperature is below +10° F., it will be neces- 
sary to use fuels of correspondingly lower pour point. 
Under such conditions a corresponding adjustment 
of the minimum viscosity may be found necessary, as 
discussed under viscosity, hereinbefore. 


Ash 


The Conradson carbon-residue limit of 0.15 per- 
cent on 10 percent bottoms in itself will limit the ash 
content, because that test will indicate ash in addi- 
tion to carbonaceous material. A separate limitation 
on ash alone, therefore, would be superfluous. 


Water and Sediment 


Although the committee’s program has added little 
to existing data on the importance of keeping water 
and sediment within negligible amounts, all reported 
experience appears to indicate that the value of 0.05 
percent maximum (as incorporated in specifications 
already in use) is satisfactory, and in no way limits 
supplies or works hardship on any refiner—the water- 
and-sediment determination to be made according to 
ASTM method D-96-35. 


Sulfur 


Although the evidence regarding the absolute 
maximum limit for sulfur is inconclusive, experience 
indicates that a maximum value of 1.0 percent by 
ASTM method D-129-34 is satisfactory from the 
user’s standpoint, and such a limit has the value of 
permitting the use locally—in those sections of the 
country where only high-sulfur fuels can be manu- 
factured—of fuels produced in that territory. A low 
value would exclude the use of such fuels, and there- 
by limit the total available supply. 


Corrosion 


As a protection against corrosion difficulties in fuel 
lines of various compositions, it is considered desir 
able to require a 3-hour copper-strip test at 212° F. 
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In this test a “peacock color” is to be interpreted as 
an indication of “tarnish,” but not corrosion; 1.e., a 
fuel giving a “peacock color” shall be considered 
satisfactory. A darker color is to be interpreted as 
unsatisfactory and not acceptable. 


APPENDIX “B” 
Exhaust-Odor Rating of Diesel Fuels 


(The Texas Company, Beacon, N. Y., Laboratory) 


The complete combustion of the hydrocarbons sup- 
plied to any internal-combustion engine should result 
in exhaust gases which are practically free of objec- 
tionable odors. However, many factors may prevent 
the complete oxidation process, with the resultant 
discharge of partly burned or oxidized hydrocarbons 
with the exhaust—giving rise to observations and 
complaints of smoke and objectionable odors. It has 
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been shown that, at an intermediate step in the com- 
bustion reactions for normal hydrocarbon fuels, 
various aldehydes are formed. In their separate state, 
some of these aldehydes are well known to have an 
acrid, pungent odor, producing more or less intense 
irritation of the eyes and respiratory system. It was, 
therefore, logical that some experimenters should use 
the aldehyde content of engine exhaust gases as a 
practical measure of their objectionability. 

Because the operation of diesel-engine city buses 
obviously presents a very critical source of exhaust- 
odor complaints, observations were made to deter- 
mine the type of operation producing the most objec- 
tionable conditions. A number of observers agreed 
that the later stage of deceleration prior to stopping, 
the idling period, and the subsequent acceleration 
period produced the greatest quantity and most ob- 
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jectionable fumes and, also, consistently distinguished 
differences between fuels having not very greatly 
different physical characteristics. Subsequent labora- 
tory tests, using a similar engine, confirmed the 
field tests, and established that very good agreement 
existed between “sniff” tests and the total aldehyde 
content of the exhaust sample. Figure 23 illustrates 
the typical correlation between observer reaction 
and total aldehydes, expressed as formaldehyde in 
milligrams per cubic foot of exhaust gas. 

Extensive dynamometer tests indicated, on the par- 
ticular engine used, that the exhaust-aldehyde content 
was greatest at idling—diminishing at part throttle 
and increasing at full throttle, as illustrated in Figure 
23. As the idling condition appeared most critical, 
tests were made on a wide range of fuels to deter- 
mine the minimum fuel rate which would permit 
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Fuel Consumption vs. Cetane Number 


smooth idling. Figure 24 indicates that the cetane 
value of the fuel controls the minimum quantity in- 
jected which will give uniform combustion. Obvious- 
ly, decreasing the fuel rate for a given fuel below its 
minimum value indicated would result in discharge 
of partly oxidized fuel to the exhaust, with resultant 
objectionable odors. This curve also indicates that 
under these specific conditions a rather wide range of 
fuel volatility had little or no effect. 

For a specific injection rate, the exhaust-aldehyde 
content for varying cetane number is shown in Figure 
22 for an engine running at no load at a speed of 1400 
rpm, and for an engine idling at 350 rpm. 

As exhaust odor objectionability is a function of 
the completeness of combustion of.the fuel, it appears 
logical that the fuel’s ignition quality would be its 
controlling variable. These data, although limited in 
scope, seem to confirm the generalization that fuel 
cetane value is the principal variable in control of 
odor. 
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1 WHE ability to switch quickly and without expense from one 
refining operation to another is vitally necessary to meet 


changing market demands at a profit. 


This flexibility of processing must be incorporated in the original 
design of your plant. It is your greatest protection against obso- 


lescence and loss. 


The best guarantee of efficient flexible refinery operation is 


McKee engineering. 


McKee engineers are refinery specialists with many years of 
practical experience on large and small operations wherever oil 
is refined. In their hands, your refinery design is based on sound 
fundamental principles of processing. The most suitable design 
for your plant is determined by a survey of your particular market 


requirements, which takes into consideration all influencing factors. 


By the McKee Method you are provided in advance with complete 
figures on costs of construction and operation and plant capacities 
and you are protected by a single contract which places entire 


responsibility on this organization. 


McKee design assures maximum flexibility and operating efficiency. 


{rihur . McKee & Company 
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Record Demand and Moderate 





Stocks Make Situation Good 


iv E oil industry has entered up- 


on the second half of this extraor- 


L. J. LOGAN 


Oil companies are doing this 
year the greatest volumes of busi- 


refined oils consequently obtain. 
Through advances since the be- 


dinary year in a generally sat- ness they ever did, as total demand ginning of the year, crude prices 
isfactory position and without for petroleum is running higher have improved to the best levels 
formidable problems, aside from than ever before, despite sharply _ since the fall of 1938, and prices of 
transportation difficulties which subnormal exports. refined products have recovered to 


have arisen because of the war and 
the defense program but which 
are being minimized through ef- 
forts of the industry, with govern- 


Available supply, from current 
production, imports, and stocks, is 
in favorable relation to the prevail- 
ing demand, moreover, and favor- 


the highest levels since the fall of 
1937. 

Earnings of oil companies re- 
flect these favorable circumstances 








in which record quantities of crude 






































ment cooperation. able markets for both crude and 
oil are being produced and refined 
and in which relatively good prices j 
Petroleam Demand Up Nearly 6 Percent This Year are being obtained for the large t 
Figures indicate barrels, and are from Bureau of Mines volumes of crude and _ products a 
es _ = a <== marketed. t 
SORES... aa mst FOUR MONTHS In the first quarter of this year, h 
Percent om ioa1 «| areent «= AVRregate earnings of the industry I 
— ell ence : thange failed to equal those of the corre- : 
SUMMARY— } < smo ~ . eae ) as ( 
Total Demand. . 115,303,000 | 127,053,000 | + 10.2 | 471,124,000 | 494,124,000 | + 4.9 ponding period last year. But as ss 
eDaily average 3,843,000 | 4,235,000 | + 10.2 3,894,000 4.120,000 | + 5.8 the second quarter commenced, | 
xports: | ° e ° ~ 
rude petroleum. . 4,262,000 | 2,503,000 | — 41.3 15,837,000 prices of crude oil and refined prod- : 
Refined products. 7,585,000 | 15,900,000 | — 222 | 27,659,000 ciate . : | 
Total exports. . 11,847,000 | 8,403,000 | — 29.1 43,496,000 ee wiser pos ge wey 2 
Domestic Demand: the period advanced, additional im- : 
Total domestic demand. 103,456,000 | 118,650,000 | + 14.7 427,628,000 465,839,000 + 89 I ‘ ? = c 
Daily average. ... 3,449,000 | 3,955,000 | + 14.7 3,534,000 3.882.000 | + 9.8 provement occurred, with the re- 
TOTAL DEMAND FOR ieee. oy sult that June-quarter profits ot 
motor RODUCTS: 1941 were generally better than a 
Domestic... ..... 47,683,000 | 55,105,000 | + 15.6 | 170,217,000 | 191,265,000 | + 12.4 those of 1940. For the first six c 
Exports......... | 2,075,000 | 22,288,000 | + 10.3 8,517,00 7,742, — @1 : ie ale al - 
Total. . 49.758,000 | 57,393,000 | + 15.3 | 178,734,000 | 199,007,000 | + 11.3 months of 1941 as a whole, earn- 
Aviation Gasoline: ; ‘ , rere < wed , 
Domestic. . . 671,000 812,000 | + 21.0 2,029,000 2,405,000 | + 18.5 ings probably were 4 appreciably 
Exports. .. 410,000 363,000 | — 84.6 1,203,000 | 1,355,000 | + 12.6 better than those of the corre- pe 
Total. . 1,081,000 875,000 | — 19.1 3,232,000 | 3,760,000 | + 16.3 - : - 3 
Kerosene: sponding months of last year. Sf 
Domestic. . ... 5,621,000 | 5,549,000 | — 1.3 | 25,799,000 | 26,623,000 | + 3.2 chit en LS al 
Exports. .... Saat eal 399,000 180,000 | — 54.9 1,573,000 | __ 519,000 | — 67.0 Similarly, the latter half of this + 
Tota 6,020,000 | 5,729,000 | — 4.8 | 27,372,000 | 27,142,000 | — 1.0 seal! ilacea’ iad, (aan tae ere 
Gas 0 tii Dasittints | or ys likely will ewig sg oI 
Fuels: . rially better earnings than did the 
Domestic... .. 11,849,000 | 412,634,000 | + 6.6 | 68,121,000 | 71,105,000 | + 4.4 amy Dester es go ta oroe dt 
Exports... 1:966,000 |  §956,000 | — 51.4 7,067,000 | 4.379.000 | — 38.0 like period last year, when prices 5 
Total... .. 13,815,000 | 13,590,000 1.6 | 75,188,000 | 75,484,000 | + 0. Bh Fer se pres. ; ve i 
Residual Fuel Gils: aia onl ala of gasoline were depressed prac u 
Domestic... . . 26,887,000 | 31,452,000 | + 16.9 671, 28,442,000 | 9.2 7 wee wae i aie nres- 
Exports. .. 1,532,000 | — 1:378,000 | — 10.1 4.372.000 | _ 4,561,000 | + 4.3 tically as low as during the depres 
Total. . 28,419,000 | 32,830,000 | + 15.5 122,043,000 | 133,003,000 | + 9.0 sion and when markets for lubri- 
Lubricants: ap ; i 
Domestic. . . 2,138,000 | 2,172,000 | + _1.6 7,597,000 9,140,000 | + 20.3 cants and some other finished prod- tu 
Exports. . 1,161,000 775,000 | — 33.0 4,511,000 53, + 85.4 i: Witte : PC RMS ; 
Total... 3,299,000 | 2,947,000 | — 10.7 12,108,000 | 17,503,000 | + 44.6 ucts likewise were exceptionally tir 
Wox (thousands of pounds: ) a ‘ eds weak. ac 
Domestic. ..... 29,537 | 51,997 | + 76.0 101,095 | 155,423 | + 53.7 ie 
Exports. . 19,156 | 711,933 | — 37.7 94.207 | 49,878 | — 47.1 Advances of prices of crude oil hi 
Total...... 48,693 63,930 | + 31.3 195,302 | 205,301 | + 5.1 - ie the 
Coke (short tons): | pees ah and refined products have been ph 
Domestic. 72,700,000 | 86,200,000 | + 18.6 | 456,100,000 | 514,800,000 | + 12: ne ee fr arse . ‘al 
Exports. ... 27,500,000 | 17,000,000 | — 38.2 | _ 63,300,000 | _ 53,800,000 | — 15.0 well in line with increases in prices lo 
Fotal.. 100,200,000: | 103,200,000 | + 3.0 | 519,400,000 | 568,600,000 | + 9.5 of other commodities, and conse- los 
Asphalt (short tons): 
Domestic. . . -] 392.000.000 | 385,800,000 | + 27.7 | 849,000,000 | 1,119,900,000 | + 31.9 quently, although the government an 
Exports... 29,400,000 | 23,300,000 | — 20.7 | 91,700,000 | " 77,800, — 185 ; Sige. ; ere 
Total. . 331,400,000 | 409,100,000 | + 23.4 | 940;700,000 |1,197:700,000 | + 273 currently is discouraging any fur FL 
Road Oil: | = A709 re p4 D4 ; 1in- 
Domestic demand... . 190,000 | 192,000 | + 1.1 501,000 | 447,000 | — 10.8 ther raising of prices in the oil in 
Miscellaneous: is | a Ps dustry, as well as in other indus- ; 
Domestic. . . . 156,000 193,000 | + 23.7 554,000 | 978,000 | + 76.2 3 cal Wi 
as, cwnswavAwin 85,000 | 68,000 | — 20.0 462,000 | 205,000 | — 55.6 tries, ‘there i is certainly no justi CZ = 
aa statis 241,000 | 261,000 + 83 1,016,000 1,183,000 | + 16.4 tion for any. special questioning of : 
1B April, 1941, dat hi ts to and from noncontiguous territories not available. the present prices of oils. Where- pre 
nning ri ata concerning shipments . . ~ 
4 b: . materials in gen : 


2Includes 11,000 barrels benzol and 760,000 barrels exported from bond. ; I rong 7 ~~ ge —_, as prices of Taw 
4 Includes 749,000 barrels Deisel bunker oil. ncludes arrels export eral, as represented in the Depa rt- 


knock compounds. 
7 Includes 154,000 pounds exported from bond. 


from bond. 6 Includes 1,871,000 barrels bunker fuel oil. 
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LOW-COST BY-PRODUCT POWER? 


You have it—24 hours a day, 7 days a week—when 
you use General Electric’s Type D turbines, because 
they provide an economical drive for general-purpose 
apparatus and power-plant auxiliaries. Simultaneously, 
they supply low-pressure steam for process or seasonal 
heating. Unreclaimable losses are less than five per cent. 
Nozzles correctly proportioned, buckets contoured to 
approximate the steam expansion characteristics, low- 
loss packing glands—all to get more work from the 
energy in a pound of steam. And, where over-all plant 
economy is important, mechanical-drive turbines save 
again because of the low maintenance expense and small 
amount of attention required. 


CLEAN STEAM FOR PROCESS? 


Because no lubrication is required in the steam pas- 
sages of a turbine, you can be sure of oil-free steam. 


COMPLETE SAFETY? 


In our improved Type D’s you can be sure of 
positive protection against overspeed. If for any reason 
speed becomes excessive, an emergency trip device oper- 
ates to instantly close a built-in combined trip and 
throttle valve that shuts off all steam flow. Here’s com- 
plete safety available as a standard feature. Turbine 
drives can also be used safely in inflammable and explo- 
sive atmospheres. 


LIFETIME DEPENDABILITY ? 


Without “‘time out” for maintenance or repairs, G-E 
turbines keep going to meet today’s demands for con- 
tinuous performance. They keep going even when 
adverse operating conditions exist, such as unusually 
high ambient temperatures or excessively moist atmos- 
pheres. And, in dual-drives, turbines either pick up the 
load instantly when called upon to do so or divide the 
load with the motor for the most economical heat bal- 
ance, 


PLEX! 3ILITY ? 


Because of their adaptability to any speeds within 
Wide limits and the availability of reduction gear units, 
turbine drives permit operation of the driven equipment 
at its most efficient speed. Turbines built for one steam 
Pressure can usually be adapted to another pressure by 
minor changes. 


EASE OF SERVICING? 


Take out one linkage pin, remove eight bolts, lift the 
valve bonnet—in less than two minutes you have com- 
pletely exposed the inlet valve for inspection. Want to 
clean the steam strainer? There’s no need to break the 
station piping or remove the governor valve in the 
improved Type D. Does the carbon packing need adjust- 
ing? Detachable boxes and garter springs make it easy. 
All pipe connections are made to the lower half so that 
the cover can be easily removed for inspection of internal 
parts. 


LOW INITIAL COST? 


For what you would pay for an ordinary turbine, you 
can obtain a Type D with positive overspeed protection, 
improved bearing cooling, and built-in throttle valve. 
Remember, production line manufacturing, made pos- 
sible by the widespread demand for this turbine, means 
more for your turbine dollar. 


MINIMUM MAINTENANCE EXPENSE? 


It’s attention to details that builds reliability—and 
keeps maintenance costs low—in G-E turbines. Bucket 
and valve materials are carefully selected for resistance 
against corrosion and erosion; bearings are water-cooled 
to give low operating temperatures; packing glands are 
made of carbon for long life and infrequent atten- 
tion. 
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NOW AVAILABLE IN 
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Days’ Supply of Principal Refined Products in Storage ment of Labor’s index of 815 com- 
modities at wholesale, have _ in- 


In relation to prevailing consumption, stocks of gasoline are about same as in creased 20 per cent since a year 
1937; those of heavy fuel oil are exceptionally low; and inventories of kerosene, ni do inn jhee od i 2 “a 
light fuel oil, and lubricants are moderate. ago, crude ol has advanced only 

about 15 percent. And while man- 

ufactured commodities in general 


GASOLINE have increased 10% percent, the 


wholesale price of gasoline to the 







































































































































































































































































































































































DAYS DAYS dealer has improved only in exact- 
70 ' | 70 ly that same amount, from its seri- 
ously depressed level a year ago. 
65 Ne 65 There is a possibility, in fact, 
Ky ‘et that because of the government’s 
1941] %& efforts to hold down prices of 
60 bes | N NY 60 crude oil and refined products, the 
' Pea earnings possibilities of the indus- 
55 S — ; 55 try may be circumscribed. For un- 
4 1940 less the government also holds 
50 des down wages and the costs of ma- 
. »* terials used by the industry, the oil 
ok pee, | companies will find it difficult or 
454 o~’ aes -45 impossible to escape a narrowing 
q “Sn = 1938 ° of the margins of profit. 
40 **@ 2a, nccecceed ae 
Demand Greatest on Record 
354 35 Total demand for petroleum has 
been running this year well above 
any previously reached level, as 
30 -30 unprecedented domestic consump- 
JAN, FEB, MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. > a tee aan meneame 
for loss of export business. 
er d ony In April, latest month for which 
py | LIGHT FUEL OIL pry| HEAVY FUEL OIL official figures on demand are 
140 130 - available, total demand for oil was 
| A 10 per cent larger than in that 
120 ae 120 un month last year, as domestic con- 
a \ Sy \ sumption was up almost 15 per- 
1 J ) cent, while exports were down 29 
a o/ "<3 \ fe maf \_} vercent 
Cir" SS Bie & Pres s 
80 i. Pe 100 k 7 .\e Total demand for petroleum in 
| fll x - \L N the first four months of this year 
|__| /9e al Fiew > was almost 6 percent larger than 
60 G/ 5 90 7 N ‘ : 2 
tow \/ | \! in the like months last year, on a 
40 + kt 4 80 | Neal ] daily average basis, with domestic 
s Z \ use up 10 percent and exports 
‘is _ down 34 percent. 
Consumption trends of the first 
60 four months of this year have been 
JFMAMJJASOND JF MA MJ JASOND extended without radical change 
through May and June and into 
bays bays’ a ~_—eee by the fact that 
SUP- 9 ree I s -ast for 
ay} __ KEROSENE 1 ee sockh- a. det deetex,. ame entehs 
” or Ad | Ray 7 et the ici gain over a year 
« > c c « 
70 / 100 4 <<938-- ; | 1 before as for the earlier months ot 
, p | {i crt et ee the year in domestic demand for 
I ih Wo gasoline, principal product of the 
60 90 : 
N / /\ i industry. 
ee i foiN It has been recognized that scar- 
50 80 AS 1936 city of tankers for moving oils 
Y mt from the Gulf Coast to the Atlantic 
40 70 - seaboard may temporarily restrict 
, consumption in the latter region, 
30 60 but so far, the East Coast oil short- 
age has remained merely a threa'! 
20 50 rather than a reality. Various 
means have been used to avoid or 
at least postpone actual inade 

















JFMAMJJASOND JFMAMJJASOND quacy of gasoline in the Eastern 
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_ It’s TOUGH working under pressure— 
and often it’s NOT NECESSARY 





Many high temperature heating problems are solved by modern 
processing operations based on the Dowtherm* low pressure 


method of heat transfer. 





Dowtherm (B.P. 500° F.) is employed in over 200 commercial 
installations wherein accurately controlled high temperatures 
are maintained under low pressures—pressures that even at 
700° F. do not exceed 110 Ib./sq. in. These systems are readily 
adaptable to automatic operation, thus simplifying a very 


important phase of the processing problem. 


Industries including resin processing, paint and varnish manu- 
facture, vegetable and mineral oil refining were among the first 
to adopt Dowtherm method of heat transfer as the solution to 
their high temperature processing problems. If your processes 


also require high temperature, investigate Dowtherm. 


*Trade Mark Reg. U. S. Pat. Off, 





DOWTHERM 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York, St. Louis, Chicago, Seattle, San Francisco, Los Angeles, Houston 


Werhing with you for America 
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U. S. Exports of Crude Petroleum and Refined Products 





BARRELS CRUDE OIL 
ee eee 
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efficient the use of tankers that re- 
main, by increasing pipe line move- 


GASOLINE gareets = ment of crude oil from the South- 
Pa dae Sane west to the New York and Phila- 
1938 soooooo «46 delphia areas, by increasing ship- 

. ments by tank car and barges, and 

. soca00 more recently by the Navy’s tem- 
3cca00 |©=Cs POT ary returning to the industry of 

two large, new tankers that had 

2000000 heen taken out of civilian use and 

put into naval service. Meanwhile, 

additional tankers are being built, 

o and expansion of pipe line facili- 
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2,000,000 
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States, and during the past six 
weeks there have been contra-sea- 
sonal additions to gasoline stocks 
in those states. Actually, the gas- 
oline inventory situation on the 


therefore, rather than impaired. 
This result has been achieved, in 
the face of the loss of 20 percent 
of the industry’s tanker facilities, 
through the transfer of 50 boats to 


ties between the Southwest and 
the East is being pushed. 

The contra-seasonal building up 
of gasoline stocks on the East 
Coast has been achieved partly at 
the expense of coastwise movement 
of fuel oils, gasoline having been 
given precedence over the fuel oils 
in loading available boats, because 
of more immediate demand. How- 
ever, through this procedure, there 
has been avoidance so far of any 
real shortage of any kind on the 
East Coast. And it is contem- 
plated that heavy demand for heat- 
ing oil on the Atlantic Coast next 
fall and winter will be similarly 
met when the necessity comes, for 
at that time, requirements for gas- 
oline will be easing up, and avail- 








East Coast has been improved, British service, by making more 


able transportation facilities may 



















PeV @mpmeNCNH PETE SAYS: 


DO | LOOK LIKE TH’ 
GOLD DUST TWINS? 


Nights, and Sundays too, I’ve 
put in, fixing regulating valves 
and controls...only to find 
that dirt and scale was caus- 
ing the trouble. 

Thought I’d ask the boss if 
I looked like the Gold Dust 
Twins. Instead, I just got some 
Strong Strainers and put one 
ahead of every valve and con- 
trol. Believe me, they do the 
job. Now, all I’ve got to do is open a few blow- 
off valves, and out comes the dirt and scale. 

Send for your copy of Bulletin 154 


STRONG 


STRAINERS 


The Strong, Carlisle & Hammond Company 


$3. 
=. 
tT: 
©: 
23 
ty 
‘3 
fe 34 
re 
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E 1392 West Third Street, Cleveland, Ohio 





PORTABLE cleaning} 
unit for cleaning heat’ 
exchanger bundles, cooling 
coils, bubble caps, pumps _ 
and machinery, barrel 
heads, etc.— providing a 
cheaper and better method 
of cleaning. Utilizing steam 
at a pressure from 50 to: 
125 lbs. and water at any 










pressure over 15 lbs., it pro- 
duces a jet force from 100 
to 270 lbs. and 180 to 190 
degrees—two to three times 
the dirt penetrating force 


and cutting power of fire 
lines. 


Write for Sellers’ illustrated 
Type R Bulletin. 


WM. SELLERS & CO., INC. 
1603 Hamilton Street, Philadelphia, Pa. 
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THE DISC IS LIFTED DIRECTLY AWAY 
FROM ITS SEAT AT THE TRAILING 
EDGE, RELIEVING THE PRESSURE 











REED VALVE 
of the REED ROLLER BIT CO. 
P.O. BOX 2119 





THIS EDGE REMAINS IN CONTACT WITH 
THE INNER BODY WALL, WIPING THE SURFACE 
WHEN VALVE IS BEING OPENED 
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KEY YOUR PIPING 





BTS 





TO THE 


LOW MAINTENANCWCOST 


E 
VAL ne 





© Compact Desic¢ 
® Exclusive —e@sy operating features 


® Positive shy-off and control 


Piping costs argf dependent to a great extent upon 
the correct sefction of valves. Low upkeep costs 
and dependagfle operation are vital considerations. 
The Reed V@ve is simple and compact in construc- 
tion and thf exclusive design is especially adapted 
to low mgfntenance costs. 


The dis@holder is designed to lift the disc directly 
away {fm its seat BEFORE it moves to the open 
positig@i, providing exceptional ease of operation. 









The Zleaning action of the disc as it moves to the 
opg@f or closed position, together with the through- 
cofiduit in the disc holder, combine to protect the 
sgats from the erosive effects of entrained foreign 
particles. 


The Reed Valve Catalog 41 
may show you the way to lower 
maintenance costs. Send for 
your copy NOW. 







DIVISION 


HOUSTON, TEXAS 
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then be devoted particularly to the Petroleum Exports Remain Greatly Curtailed 








meeting of the burning oil demand. ——— 





















































Furthermore, some relief may be APRIL FIRST 4 MONTHS 
expected by then from launching Spm ce 
of new tankers and construction of ITEM 1940 1941 Change 1940 1941 Change 
new pipe lines and barges. Sere 4,262,000 | 2,503,000 | — 41.3 | 15,837,000 | 7,520,000 | — 52.5 
There have been hints that still products: TE, GORE, PBR, GAS BRA: oy 
‘ . - said _ MI hag a ns oe ces . ‘ \ * i : , ‘ — a 
more tankers might have to be giv- Peas: <*> 5 3" 410,000 263,000 r 84.6 1,203,000 1/355,000 ., 126 
: itis : SEES 399, , — e ,573, ‘ — f 
en up soon for British use, but the Reese wisciitaie. 22. 1,966,000 | ~ 2956,000 | — 51.4 | 7,067,000 | 4,379,000 | — 38.0 
industry is hopeful that further re- Residual Fuel Oil..........] 1,532,000 ; 1,378,000 | — 10.1 | 4.372.000 | 4,561,000 | + 43 
Das ae bs li a le 2 Ee re 1,161,000 775,000 | — 33.2 4,511,000 2,756,000 — 38.9 
quests will be limited to replace- Wax (thousands of pounds) 19,156 11,933 —. 2 94.207 49.878 | — 47.1 
_ ate ssanic -2 Coke (short tons)......... 27, 17, — 382 63,300 53,800 | — 15.0 
ments of boats currently sunk, sign Asphalt (short tons)....... 29,400 23'300 | — 20.7 91.700 77.300 | — 15.2 
which event the requirements Miscellaneous Oils... ..... 85,000 68,000 | — 20.0 462,000 | 205,000 | — 55.6 
might be met currently without — orotal Refined Products..... 7,585,000.| 5,900,000 | — 22.2 | 27,659,000 | 21,035,000 23.9 
great shock, as new boats came off Jota) Grude and Products| 11,847,000 | 8,403,000 | — 29.1 | 43,496,000 | 28,555,000 | — 344 
the ways. ~ TREES ES ae Fe 
1 Includes 11,000 barrels benzol and 760,000 barrels 
exported from bond. 
2 Includes 5000 barrels anti-knock compounds. 
3 Includes 80,000 barrels exported from bond. 
4 Includes 154,000 pounds exported from bond. 
5 Beginning April, 1941, data concerning shipments to 
and from noncontiguous territories not available. 
“WHEN 1 ARMSTRONG’S BRICK 6 Not the sum of the above figures, some of which 
do not indicate barrels. 
Having taken into consideration 
DOES THE WORK OF 4. FIRE BRICK all circumstances and reasonable 
possibilities, leaders in the indus- 
THAT'S EFFICIENCY!” try are generally confident that the 
oe . transportation problem will not 
prove insuperable and that there 
will not be much, if any, actual 
curtailment of the normal move- 
= & ¢ ment of oils to all consumers, de- 











URE I’m proud—I’m an efficient 
Armstrong’s Insulating Fire Brick, 
and I can do the work of four regular fire 
brick. Here’s what I mean: 
To begin with, I’m light in weight but 





designed both for insulating efficiency and A s XC 4 o é 
to give lasting service. I have ample 5 P) b S 


strength to withstand shipping and han- 
dling bumps and I can be used either for 
backing up or directly exposed to hot ~ 
furnace gases. 

Engineers take full advantage of my effi- 
ciency and strength to simplify furnace 
design. They use thinner walls, reduce 
quantities of refractories, and save weight Sey. 
throughout the job when I’m included. 

Then, too, I store a lot less heat than regular fire brick—less than one tenth 
as much in many cases—I can heat up and cool off almost ten times as fast as 
fire brick and that saves a lot of valuable time on batch operations. 

@i’m made in five classes for temperatures up to 2600° F. In standard 
sizes I may be notched, grooved, and shaped with a saw or rasp right on the 
job, making it unnecessary to keep a stock of special shapes for repairs. 


vy 
— 
V 








spite the fact that consumption is 
proceeding in record-breaking vol- 
ume. 


Changes From Year Ago in Stocks 
Of Crude and Refined Oils in the 
United States 


(Figures indicate Barrels) 
LATEST WEEKLY DATA 
(Sources: Crude stock, Bureau of Mines; all 
other figures American Petroleum Institute.) 








June 29, 


| Percent 
STOCKS OF: |” 1940 
“| 
.| 


Change 


June 28, 
1941 











POE EP 94,298,000 | 91,461,000 | — 3.0 
Gas Oil & Distillate... 33,048,000 | 35,732,000 | + 8.1 
Residual Fuel Oil.....| 104,344,000 | 92,896,000 | —11.0 
ee *260,891,000 | 259,142,000 | — 0.7 





LATEST MONTHLY DATA 
(Source: Bureau of Mines.) 


| Stocks at End of April 








Percent 


ITEM 1940 1941 Change 
SUMMARY— | 


Crude Petroleum: 
Refinable in U.S....| 258,066,000 | 266,012,000 | + 3.1 
Heavy in California.| 13,516,000 11,802,000 | —12.7 

Natural Gasoline... . . 6,112,000 5,504,000 | — 9.9 

Refined Products. ....| 277,739,000 | 273,439,000 | — 1.5 








Total, all Oils. . . .| 555,433,000 | 556,757,000 | + 0.2 
Days’ Supply: 








**YOU’LL WANT THESE 
TWO NEW BOOKS” 
“Armstrong’s Insulating Fire Brick” and ‘‘Armstrong’s 
Cements” are fact-filled booklets about Armstrong’s high 
temperature insulation line. For free copies. write to 
Armstrong Cork Company, Building Materials Divi- 
sion, 1001 Concord Street, Lancaster, Pennsylvania. 










—"S 














<= Armstrong’s 


HIGH TEMPERATURE INSULATION 


Color now aids the easy and accurate identification of the five types of Armstrong's Brick 





April basis...... .| 145 131 | — 9.7 
4 Months basis... 143 135 | — 5.6 
PRODUCTS— 
Gasoline: 
Finished...........| 96,615,000 88,576,000 | — 8.3 
Unfinished........ 6,112,000 5,504, — 9.9 
- |” Re 102,727,000 94,080,000 | — 8.4 
Aviation Gasoline. . 5,178,000 7,347,000 | +41.9 
ae 4,351,000 7,063,000 | +62.3 
Gas Oil & Distillate 
rao 25,092,000 31,793,000 | +26.7 
Residual Fuel Oils....| 88,932,000 80,379,000 | — 9.6 
Lubricants........... 8,065,000 8,363,000 | + 3.7 
Wax (Thousands of 
POMNGE)... . <5... 5% 96,910 116,096 | +16.5 
Coke (short tons)..... 663,000 400,000 | —39.7 
Asphalt (short tons). . 768,000 933,000 | +21.5 
NS aT 1,145,000 1,047,000 | — 8.6 
Miscellaneous. ...... . 407,000 459,000 | +12.8 
Uther Unfinsihed Oils.| 38,299,000 | 40,857,000 | + 6.7 




















* Stocks June 22, 1940. 
t Stocks June 21, 1941. 
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Direct-fired oil heating furnace; capacity, 35,000,000 Btu. per hour, heat input to oil 


is, fundamentally, the result of 
Ca EI combining long experience with ac- 
tive engineering study and research. 


Built upon this basis, Foster 


Profitable furnace performance 


Wheeler furnaces embody all of the 
progress, knowledge and operating results acquired during 20 years of success- 

FOSTER WHEELER fully constructing and installing 1,000 units. 
CORPORATION Each design is predicated upon the specific problem of the individual refinery, 
165 Broadway with full consideration for the flexibility essential for possible future variations in 


New York, N. Y. processing and in finished products. 


}FOSTER WWHEELER 
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Traming Will Accomplish 
Accident Prevention 


C. L. HIGHTOWER 


Safety Director, United Gas Pipe Line Company 


‘Tee important question in acci- 
dent prevention is no longer why 
but how. Today we know that 
accidents must be controlled in or- 
der to insure efficient operations 
and to conserve the worker's 
health and maintain his earning 
ability. These facts have been so 
firmly established that we do not 
ask “Why do we need safety.” In- 
stead we ask “How are we going 
to get it.” 

The best answer to that question 
is, “Make safety an integral part 
of operations.” Correct job pro- 
cedure will eliminate lost motion, 
waste and accidents, giving sup- 
port to the statement that “safety 
and efficiency go hand in hand.” 
There may be and usually are 
many different ways of establish- 
ing safety as a part of operations. 
To start with, physical hazards 
must be removed or safeguarded 
by handrails, toe boards, safe walk- 
ways, gear and fly-wheel guards, 
non-slip floor coverings, and the 
like. Proper lighting, good ventila- 
tion and correct sanitary practices 
are a vital part of the program. In 
addition, suitable protective equip- 
ment such as goggles, hard hats, 
gas masks, and safety belts must 
be provided. 

Taking care of these physical 
hazards and providing protective 
equipment is highly important but 
the records show that this phase 
of the program alone will prevent 
less than 20 percent of the acci- 
dents. You ask “what then?” And 
the answer: training. Training and 
more training. If man failures ac- 
count for from 80 to 85 percent of 
the accidents, the obvious answer 
is to teach correct work habits. 

Safety cannot be dispensed like 
oil from a tank—by opening and 
closing a valve. It has to be plant- 
ed, take root and be cultivated. It 
must be a part of every operation. 


Since accident prevention must 
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be set up as a part of the job it 
follows that safety training is in 
effect job training. Where a job is 
properly planned and the work 
done right accidents do not occur. 


Foreman Logical Safety Teacher 


Who is best qualified to do the 
training job? Others may help but 
in the final analysis the task rests 
with the foreman, and properly so. 
His knowledge of job technique 
and procedure and the opportunity 
afforded for observing the man’s 
work habits and studying his char- 
acteristics, places the foreman in a 
position where he can fit the man 
to a job to which he is physically 
and temperamentally suited and 
guide him in developing the tech- 
nical skill necessary to perform the 
job efficiently and safely. 


Safety training should start with 
the interview of the applicant. A 
question here and there as to the 
applicant’s knowledge and interest 
in safety and his past accident rec- 
ord will serve to impress upon him 
that his prospective employer con- 
siders accident prevention of equal 
importance with other phases of 
operation and wants only safe 
workmen in his employ. At this 
stage of the game the man is in 
a receptive mod and any safety 
lesson that can be impressed is 
likely to be lasting in its effect. 


It is highly important to start 
the new man right. Proper “break- 


ing in” lays the foundation for fu- - 


ture training and development. A 
sympathetic and understanding at- 
titude on the part of the foreman 
will go a long way toward reliev- 
ing tension and fear and help to 
make the new man feel at ease. A 
proper introduction to his fellow 
workers in the crew or gang will 
also pave the way for his accept- 
ance. These are seemingly unim- 
portant things but it is only neces- 


sary to think back to our own ex- 
perience on a new job in a strange 
organization to realize what it 
means to the new man to receive 
a word of welcome and some indi- 
cation that he is being accepted as 
“one of the gang.” Contrast such 
an introduction with the case of 
the man who is handed a pick and 
shovel or a wrench and told to 
“fall in.” Which of the two is most 
likely to develop an interest in his 
job and his company? Which of the 
two will be most likely to ask 
questions if he does not know or 
understand? The answer is ob- 
vious. 


Explanation of Hazards 


As teachers, one of our biggest 
mistakes is in assuming that the 
pupil knows a thing because it has 
become a simple routine to us by 
reason of years of practice and ex- 
perience. In a new environment 
even the most simple tasks can ap- 
pear complicated. Because of these 
conditions the foreman must take 
time to explain and demonstrate 
procedures and methods of work. 
Effective teaching involves three 
distinct steps. First, tell the man 
exactly what to do; second, show 
him, and third, observe his per- 
formance to see that he has learned 
the right way. 

Teaching at this point should 
especially include an explanation 
of the probable hazards of the work 
and the precautions to take in order 
to avoid these dangers. Inspection 
as to use of protective equipment 
such as hard hats, goggles, safety 
belts, and gas masks is also nec- 
essary. This instruction should in- 
clude an explanation of when and 
how the hazards are encountered 
and a demonstration of how to use 
the protective equipment provided. 

Old timers on the job can be of 
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SOMERIZATION 


An ample supply of isobutane is essential for the alkylation process of 
manufacturing high octane aviation gasoline. 





Isomerization will produce it. 


1. Isobutane for charging to alkylation units is readily produced from 
normal butane. Nearly all of the normal butane charged can be con- 
verted to isobutane with a high conversion per pass. 


2. The process is simple, involves inexpensive equipment, operates at 
moderate temperatures and pressures throughout. 


FOS WHEELER 3. Isomerization makes the alkylation process immediately available to 
TER , . 
the petroleum industry in cases where the ordinary supply of iso- 
CORPORATION butane is insufficient or too expensive. 
> Under patents of the Shell Development Company. 


NEW YORK, N. Y. 


i} FOSTER 
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invaluable assistance to the fore- 
man in getting the new man started 
right. If they are asked to help and 
made to feel that they have a re- 
sponsibility in this important work 
of training and job organization 
these oldtimers usually will re- 
spond with enthusiasm. By “sand- 
wiching” in the new men with the 
old the foreman can secure the 
help of many well-trained and ex- 
perienced teachers. It does not re- 
lieve him of his responsibility but 
certainly it lessens the work, all of 
which would otherwise fall on him. 

Training is a continuous process. 


It is never finished. There are four 
reasons why this is so: 

New employes are continually 
coming into the organization. They 
must be trained in the best known 
and established practices for doing 
the work. 

Employes are being transferred 
from one job or one department to 
another. They must be informed 
on the new work to which they 
are assigned. 

Experienced employes must be 
reminded. They forget or become 
lax and develop habits of chance 
taking. 





Visibility 


PERFECT FIT 
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very minimum. 


and steam supply houses. 
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WHEN it comes to visibility, you can compare a 
Pyrex Broad Red Line Gauge Glass with any other 
glass on the market. The results will speak for them- 


And the accuracy of the gauge glasses you buy has 
a direct effect on gauge glass maintenance costs. All 
tubing from which Pyrex and CorninG Gauge Glasses 
are made is machine drawn to uniform accuracy. Thus 
breakage due to installation strains is reduced to a 


Add to these important advantages, the relief from 
danger of breakage caused by sudden temperature 
shock, resistance to chemical attack and long life, and 
you have true gauge glass economy. Pyrex and 
Corninc Gauge Glasses are stocked by leading mill 


Pyrex is a registered trade-mark and indicates manufacture by Corning Glass Works 


aQuqde WASSE 
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New processes and new equip- 
ment presents new problems. There 
is nothing permanent but change 
and we must keep our men in- 
formed as to new methods and im- 
proved equipment in order to solve 
the problems that develop with 
changing conditions. 


The most effective method for 
training in safety or other phases 
of the job is individual instruction 
and demonstration on the job, 
There are other mediums, however, 
which the foreman can utilize to 
advantage. Calling on the experi- 
enced old timer has already been 
mentioned. Then there are voca- 
tional-training classes, company 
operating meetings and safety 
meetings. The workers participa- 
tion in all these meetings is helpful 
in safety training as his knowledge 
of safety increases in proportion to 
the increase in his knowledge of 
correct methods and procedures. 


A large number of oil and gas 
companies are sponsoring voca- 
tional classes among their em- 
ployes. Basically these courses are 
designed to supply the student 
with information and facts that will 
enable him to perform his regular 
job with greater ease and effi- 
ciency. Text material used has been 
developed by the Topical Commit- 
tee on Vocational Training, Divi- 
sion of Production, American Pe- 
troleum Institute, working in co- 
operation with the various state de- 
partments of vocation and indus- 
trial training. Information on the 
organization of classes and a list 
of text material available may be 
obtained by writing the Secretary 
of the Division of Production, 
American Petroleum Institute, 
Continental Building, Dallas, 
Texas. 

Job training courses are conduct- 
ed by some companies but because 
of the variety of subjects covered 
and the different training methods 
employed no effort will be made to 
cover this phase of training. 

Safety meetings are almost uni- 
versal in the oil and gas industry 
and in most cases they are held at 
regularly scheduled intervals, fre- 
quently on a monthly basis. The 
difficulty does not seem to be the 
lack of an opportunity to meet but 
rather a problem of finding inter- 
esting and instructive subjects to 
talk about. Since the safety meet- 
ing provides a common and also 
a most effective medium for train- 
ing it is felt that a discussion of 
tools and techniques which have 
proved themselves worthwhile 
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@ “Integral” cooling tower. The 12- 
cell, forced draft. lowhead cooling 
tower illustrated was incorporated in 
the refinery plot plan at the same 
time battery unit limits were estab- 
lished for the 30,000 bbl. per day dis- 
tillation unit; both were erected simul- 
taneously by Foster Wheeler. 


@Water . . . 12,000 gallons per min- 
ute... is pumped to a height of only 
twenty feet, distributed by gravity. 
and cooled by air flow from 12 Axial 
Flow fans, each 12 ft. in diameter. 
Location of the tower is independent 
of wind direction, velocity, or prox- 
imity of other structures. 


FOSTER WHEELER 
CORPORATION 


165 Broadway 
New York, N. Y. 
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Mechanical Draft 
Cooling 


Towers 


At the extreme right of the above installation—just beyond 
the circular tank—may be seen five, four-bladed fans of the 
twelve-cell cooling tower constructed to operate in connection 
with this large distillation plant. 


In planning an adequate cooling system for new refining 
units, it is essential that the installation be capable of maintaining 
full capacity on a year around basis, independent of climatic 
conditions. Mechanical draft, lowhead cooling towers meet this 
requirement and provide many advantages from both economic 
and operating points of view. 


They may be built adjacent to massive refining equipment 
without regard to wind direction or velocity. Many limitations 
on position are also eliminated through reduced size; water lines 
are shortened by placing the cooling tower closer to the unit 
served. 


Design engineers, charged with the responsibility of meeting 
quality and quantity guarantees, have found that lowhead, 
mechanical draft cooling towers assure full cooling effect and 
plant output in all seasons of the year due to positive control of 
performance. 


Full-scale research has maintained the advancement of 
cooling tower practice. Wide range tests have been made of 
fans, motors, plastics, alloys and fastenings in the Foster Wheeler 
wind tunnel and experimental towers. Designs, constructions and 
tower operation have been analyzed, checked and improved to 
the end that every user of Foster Wheeler mechanical draft cool- 
ing towers shall benefit by lower maintenance and operating 
costs. 







' FOSTER WHEELER W. 
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would be helpful to foremen-and 
others who are charged with the 
responsibility of planning and con- 
ducting safety meeting programs. 


Safety Meetings 

It seems advisable in the begin- 
ning to make some distinction in 
types of safety meetings. Generally 
speaking, they conveniently divide 
themselves into three classes. First, 
there is the “safety rally” where 
all employes of the plant or district 
are called together for special occa- 
sions to hear important announce- 
ments on safety, receive recogni- 
tion for good “no-accident” rec- 


ords, or to inaugurate a new cam- 
paign or program. This type of 
meeting serves a good purpose 
where there is need to inspire a 
group and develop enthusiasm for 
a cause but it is held less frequent- 
ly now than in former years be- 
cause we have come to appreciate 
that safety must be an every-day 
proposition and set up as a part of 
the job itself if it is to get results. 
Where these special rallies~ are 
called the occasion and purpose 
dictates the program and it is un- 
necessary to cover this phase of 
the subject here. 

In the second class is the crew 


THOMAS C.WILSON, Inc. 


PIPE AND TUBE CLEANERS EXCLUSIVELY 


47-28 37th Street 





114 


Long Island City, N. Y. 


or gang safety meeting which is 
quite popular. These meetings are 
called on the job by the foreman at 
a time when work can be conven- 
iently suspended and as often as 
necessary to accomplish the pur- 
pose of assimilating new men, pre- 
paring for a new job, discuss some 
specific hazard or to solve any 
other safety problem which may 
arise. These meetings usually do 
not last long and they are entirely 
informal. The foreman states the 
problem, asks for ideas and sug- 
gestions, and concludes with a 
summary of the discussion and the 
conclusions reached. 

In the third class we have the 
group meeting where groups of 
employes in a plant or division of 
the same occupational classifica- 
tion or in allied classifications meet 
at regular stated intervals and fol- 
low a planned program. This is 
perhaps the most common type of 
meeting held in the oil and gas in- 
dustry and because of the regular- 
ity with which the meeting date 
rolls around it makes the greatest 
demands on the imagination and 
ingenuity of the foreman or chair- 
man in order to present a program 
that will be instructive and at the 
same time hold the interest of the 
men. 

Proper Groups 


The size of the group has a great 
deal to do with the manner in 
which the program is conducted. 
Any group from 12 up to 40 is sat- 
isfactory. Where there are less 
than 12 it is difficult to develop 
discussion and when there are more 
than 40 discussion becomes un- 
wieldy. 

Of importance to the success of 
the meeting is seating arrange- 
ments, lighting, etc. Comfortable 
chairs should be _ provided for 
everyone. It is expecting too much 
for a man to stand or remain squat- 
ted on the floor and give his un- 
divided attention for 45 minutes or 
an hour. The room should be ven- 
tilated to provide adequate fresh 
air at a comfortable temperature 
and suitable lighting is essential if 
the meeting is held at night. 

To a very large extent the suc- 
cess of the group meeting program 
depends on the chairman. In the 
first place it is necessary to plan 
the program in advance; select sub- 
jects, appoint speakers, arrange for 
demonstrations, etc. Also, it is up 
to him to get discussion started 
and get as many of the men as pos- 
sible to participate. The duty of 
keeping the program moving, steer- 
ing the discussion away from per- 
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KaM INSULATION 


$-T-R-E-T-C-H-E-S 
WITHOUT CRACKING 
AS GIANT STEAM LINE EXPANDS 


In the new 60,000 KW “topping” unit re- 
cently added by a large middle western utility 
company, the lines from boilers to turbines 
carry steam at 925°F. and 1300 p.s.i. Incor- 
porating the most modern advances in power 
plant design, this unit wrings every last B.T.U. 
from its fuel, and safeguards its full steam 
energy every inch of the way by means of 
high efficiency Keasbey & Mattison insulation. 


But 650 feet of steam line is bound to 
expand when heated to 925°F. How was the 
insulation to be prevented from cracking? 
Keasbey & Mattison engineers had a ready 


solution for this problem. They developed a 


sealed expansion joint that stretches and con- 
tinues to insulate as the giant pipe expands. 
Because of it, there is not a single chink in the 
armor of this K&M installation. 


Not only will you find K&M heat insula- 
tions outstanding in their efficiency, but you 
can rely on K&M engineering service to analyze 
and solve your problems. K&M engineers, 
working with K&M Distributors strategically 
located throughout the country for quick 
service, can point the way to real savings in 


your plant. Write Dept. 11 for full details. 


K « M “Featherweight” 85% Magnesia 


KEASBEY & MATTISON 


PENNSYLVANIA 


COMPANY, AMBLER, 


July, 1941—A Gulf Publishing Company Publication 


Part of the steam line leading from the new “topping” unit of a large middle 
western utility company. Insulated with K&M Hy-Temp Combination insulation. 

















sonalities or controversial subjects, . Summary of minutes on previous 
meeting and discussion of items 


and summing up the conclusions ; 

, carried over. 
reached also falls on the chairman. 4. Introduction of new employes. 
Since a qualified chairman is so 5. Reading and discussion of inspec- 
essential to the program, care tion reports. _ ; 
should be used in selecting the (a) Automobile equipment. 


‘ . ‘ (b) Building and grounds. 
right kind of man for the job. (c) Tools =s ceaininent. 


The chairman, especially if he is 6. Reading and discussion of auto- 
new to the job, probably needs an mobile and personal injury acci- 
“order of business” to keep him on dents reported. 


: . : . 7. Discussion of first-aid questions 
the right track. Following is a typi- listen in Safety Information Bul- 


cal outline used for this purpose: letin. 
: 8. Discussion of problems and sub- 
Order of Business jects given in Safety Information 
1. Call to order by chairman. Bulletin. 
2. Registration of those present or 9. Talks by visitors or other special 
checking of attendance records. features. 
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AIROVENT GAS BURNERS 


preferred by many leading 
oil companies 
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The Airovent is a venturi inspirating type of gas burner 
of improved design that produces a non-luminous flame 
having the highest heat liberation, with only a small 
amount of excess air. It is suited for all furnaces, even 
where draft conditions are poor. The ventures are accu- 
rately machined, not cast, resulting in a high per- 
centage of air inspiration. Airovent is available in 

nine sizes, from 1 to 8 inches, with rated capacities 

up to 11,000 cu. ft. per hr. per burner. One oil com- 

pany, for example, recently installed 24 of these burners in 1 
furnace, producing a heat liberation of 125 million B.T.Us. . . . WRITE US FOR MORE INFORMATION. 


ALSO . . . LUMINOUS TYPES OF NATIONAL AIROIL GAS BURNERS, 
CONCENTRIC CYLINDRICAL TYPE .... shown below, may be used in a wide variety of 


registers for forced or natural draft with or without an oil burner in combination. Can be furnished in sizes 
to take care of burning rates from 200,000 to 7,500,000 B.T.Us. per burner, per hour. 





an oil burner. Both flames burn close to burner, rapidly 
attaining complete combustion. May be had in sizes from 
1 to 12% million B.T.Us. per hr. per burner. 


| for full details, write 
‘) NATIONAL AIROIL COMPANY, Incorporated 
| 1284. Sedgley Avenue ¢ Philadelphia, Pa. 
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10. Appointment of inspection com- 
mittee and discussion leaders for 
next month’s meeting. 

It might be well to sound a note 
of caution in connection with the 
use of such an outline as given 
above. If it is used consistently 
without variation the meeting is 
likely to become stereotyped and 
the proceedings too formal. 

The most interesting and instruc- 
tive radio programs are those 
which are varied, which challenge 
our imagination and stimulate our 
thinking. The same may be said 
of safety meetings. The difference 
is that we only turn a dial to tune 
in such a radio program but we 
have to work to produce such a 
safety program. 

We are told there are three 
methods of teaching; namely, lec- 
ture, conference or discussion, and 
demonstration. A knowledge of the 
varied uses to which these methods 
can be put is helpful in arranging 
worthwhile safety meetings. The 
lecture method, so some one has 
said, is a method whereby notes 
are transferred from the notebook 
of the professor to the notebook 
of the student without passing 
through the mind of either. This 
humorous definition does not give 
proper credit. Although the lecture 
method is less well suited than the 
other methods, especially in adult 
or vocational training, it does serve 
a useful purpose. In the hands of 
a competent speaker who is well 
versed in his subject it can be effec- 
tive. 


Impressive Speakers at Meetings 


It is also to be remembered that 
the safety speech is far different 
from a platform lecture although 
the technique used in its delivery 
may be classed in the same cate- 
gory. The worker who knows his 
job can get up and tell an impres- 
sive story of safety based on his 
own and the experiences of others 
that has come to him through the 
years he has been in the business. 
Such: a story is especially impres- 
sive to the practical field man be- 
cause he -annot help but be im- 
pressed with the speaker’s knowl- 
edge of the subject and his earnest- 
ness and sincerity of purpose. 
Workmen should be encouraged to 
make these safety talks. Not only 
do they contribute to the success 
of the program and influence others 
but it develops the speaker. In 
thinking about his subject he 
learns more about the safety of his 
job and speaking before a group 
helps to develop self confidence. 

Conference discussions, panels, 
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Unretouched photogragh of the junction 
of two buildings in the Caterpillar Trac- 
tor Co. Plant. The siding of both is K&M 
“Century” Asbestos Corrugated. The 
four-year-old material on the left is in- 
distinguishable from the new siding on 
the right-hand building. Material applied 
by J. W. Bushell Company, Peoria, Ill. 


Only a lucky guess could pick the brand 
new wall of Keasbey & Mattison “Century” 
Asbestos Corrugated in the photograph 
above. And the camera doesn’t lie, because 
there is no discernible difference between the 


old and the new. 


After four years’ experience with 
“Century” Corrugated on the sidewalls of one 
of their buildings, the Caterpillar Tractor Co. 


of Peoria, Ill., again used this material for a 


KEASBEY & MATTISON 


COMPANY, AMBLER, PENNSYLVANIA 


July, 1941—A Gulf Publishing Company Publication 


CATERPILLAR TRACTOR CO. JOINS NEW WALL OF 
KaM ‘“Contury.” ASBESTOS CORRUGATED TO ONE 4 YEARS OLD 






large new addition to their plant. Low upkeep 
was the reason... the same reason which 
has influenced scores of other large indus- 
tries to build with “Century” Corrugated. 


‘Century’ Corrugated is known the nation 
over as a maintenance-free material for side- 
walls and roofs alike. It is fire-resisting, 
weather-resisting, rot-proof and rust-proof. 
It keeps building maintenance lastingly low, 
for the passage of time only toughens it. And 
it is so easily handled and applied that it 
greatly speeds up construction. FREE: Write 
Dept. 05 for new, 36-page catalogue. 



























round tables and quizzes are con- 
sidered the best devices for arous- 
ing interest and securing full par- 
ticipation of all the members in a 
group meeting. Many companies 
distribute a Safety Information 
Builetin, or similar publication, to 
foremen and department heads 
which includes discussion outlines, 
case problems and questions de- 
signed for use in developing round- 
table or conference discussions. 
Following is an outline for group 
discussion on the subject of “de- 
fensive driving” which was taken 
from one company’s Safety Infor- 





mation Bulletin. This gives an idea 
of how such outlines might be pre- 
pared on any one of a thousand 
subjects dealing with safety in the 
oil and gas industry. 


Defensive Driving 

Automobile accidents involving 
company vehicles have shown a 25 
percent increase for the first four 
months of this year as compared to 
the same period last year, with less 
than 2 percent increase in vehicle 
miles. Of the 25 accidents reported 
through April 25, company drivers 
were wholly or partially responsi- 








AVOID DELAY 
IN FURNACE CONSTRUCTION 


Use Refractory Concrete! 


..- It ts available and adaptable 


OU can get the materials for 

Refractory Concrete and Re- 
fractory Insulating Concrete now— 
or whenever you want them. Refrac- 
tory Concrete is made withLUMNITE 
as the binder for refractory aggre- 
gates. LUMNITE is sold by building 
supply dealers throughout the United 
States and in Canada. Aggregates can 
be easily obtained or prepared in your 
plant. 


Added to availability is the adapt- 
ability of Refractory Concrete and 
Refractory Insulating Concrete. This 
also eliminates delay. Cast-in-place 
Refractory Concrete is formed to fit 
the job. Any thickness or shape of 
wall or arch can be placed without 
limitation by the size of masonry 
units, without cutting, and without 
waiting for special shapes. 


High cold-strength speeds up the 
construction schedule. Refractory 
Concrete is ready for service in short 
order, usually before installation of 
burners and accessories 


is com- 


pleted. You do not have to wait for 
Refractory Concrete. 

Pre-cast units of Refractory Con- 
crete can be made in your plant, 
ready for installation as needed. Spe- 
cial shapes, made in any form desired, 
can be stored or installed the day 
after molding—without pre-firing. 

Let us tell you where you can get 
LUMNITE and aggregates for Re- 
fractory Concrete and Refractory 
Insulating Concrete. Write Atlas 
LUMNITE Cement Co. (United States 
Steel Corp. Subsidiary), Dept. R-11, 
Chrysler Building, New York City. 





Keep LUMNITE Castables in Stock— 


if you prefer a factory-prepared mix- 
ture. Made with LUMNITE and se- 
lected aggregates, these castables are 
ready for use upon mixing with water. 
With LUMNITE castables you can have 
Refractory Concrete or Refractory In- 
sulating Concrete in minimum time. 
LUMNITE Castables are obtainable 
from refractory manufacturers and 
distributors in all parts of the United 
States and Canada. 


> Specify Castables “Made with LUMNITE”’ <q 
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ble for 11. The following analysis 
gives the unsafe practices commit- 
ted by company drivers in these 


eleven cases: 


Unsafe Practice Accidents 


Improper turning 

. Following other car too close.. 2 

Although only three of the above 
accidents caused personal injury, at 
least one of them could have been 
extremely serious and in all 25 
cases the risk of injury to employes 
or the public was present. The 
point is, if we do not exert every 
effort to control these accidents the 
law of averages will operate to 
produce a serious or fatal case. 

Defensive driving is a compara- 
tively new term. In effect, it means 
operating your vehicle in a manner 
that will enable you to keep out of 
accidents yourself and at the same 
time try to safeguard the reckless 
and indifferent driver. A discussion 
of the following questions should 
help us to a better understanding 
of how to drive defensively : 

(a) What is meant by keeping a 

vehicle under control at all times? 

(b) What do we mean by over driv- 

ing your lights? ‘ 

(c) What is the proper thing to do 
when you observe a vehicle ap- 
proaching on your side of the 
road? 

What precautions should be ob- 

served in approaching an inter- 

section even though you are trav- 
eling on the right-of-way street? 

The driver of another vehicle per- 

sists in following your car too 

closely and will not pass when 
you slow down. What would you 
do under these circumstances? 

(f) What is the safe thing to do when 

the driver of the vehicle ahead 

makes a hand signal? 

What should you do if a vehicle 

starts to pass you on a curve? 

Why is it so essential to keep 

your eyes on the road and your 

mind on the job of driving at all 
times? 

(i) What precautions can be taken to 
guard against running down pe- 
destrians at night? 

(j) What is the safest procedure to 

follow when meeting a vehicle 

with blinding lights? 

What extra driving precautions 

should be exercised when travel- 

ing a strange highway? 

The case problems on the oper- 
ations of different departments and 
the first aid questions shown were 
taken from the same bulletin: 


Problems of the Month 

Pipe line—What type of clothing 
should be worn by a hot dope crew? 

Production — Outline a method of 
cleaning a small tank without the ne- 
cessity of placing a man in it. 

Drilling — Should elevators be re- 
moved before attempting to break loose 
stuck drill pipe? 
Gasoline plant and compressor sta- 


1. Driving too fast for conditions 1 
7 RR ARES 3 
3. Cutting in or crowding....... 1 
4. Passing standing street car.... 1 
= OEP TESTES 1 
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(d) 


(e) 


(g) 
(h) 


(k) 





owe FOR YOUR 


RAE PACKING NEEDS! 


For every refinery job —there’s 
a superior U. S. Rubber Packing 


HEN it comes to packing, U.S. Rubber 
W is always right on the job with the 
right product for each assignment! Put 
U.S. Packings to work for you...your 
leaks and losses disappear! 

More than eighty years’ oil field expe- 
rience and research are behind éach U. S. 
Rubber Packing. That’s why oil refiners 
everywhere have learned to rely on U.S. 
Packings to do a better job longer! 

But packing is only one section of a 
long list of U. S. products that are doing 
such a top-notch job in the oil industry. 
From Geophysical Wire to Gasoline 
Pump Hose you can count on any U. S. 
Rubber oil field product to give you 
Service Beyond Price and Specifications. 


...and also for refinery use — 


U.S. MATCHLESS STEAM HOSE 
U.S. STILL CLEANING HOSE 
U.S. AMAZON TANK CAR HOSE 


ROYAL CORD ENDLESS 
TRANSMISSION BELTS 


United States Rubber Company 
1230 Sixth Ave. * Rockefeller Center * New York 


SERVICE BEYOND PRICE AND SPECIFICATIONS 
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B-H No. 100 Pipe Covering 
on nested steam traced 


lines. 


BALDWIN-HILL 


No. 100 Pipe Covering 


Effective up to 1000° F., it is particularly adaptable to steam 
traced lines keeping oil running free with no lag in production. 
B-H No. 100 Pipe Covering is fabricated of high temperature and 
moisture resistant B-H Black Rockwool, the long fibres being held 
in place with expanded metal lath on the outside and strips of 
the same material on the inside. It provides maximum insulating 
efficiency, meeting the most rigid engineering requirements. Fur- 
nished in thicknesses from 1" to 4” to fit pipe sizes ranging 
from 2” to 30”. 


BALDWIN -HILL CO., 567 Klagg Ave., TRENTON, WN. J. 


Yes! I'm interested in B-H No. 100 Pipe Covering. 
{[])Send Sample []Send Literature [_]Send Representative 
[] Send Catalog showing complete line of Heat Insulations 
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tion—How often should fire extinguish- 
ers be inspected and what constitutes 
proper inspection? 

Home—How can accidents caused by 
stepping in and out of wet bath tubs 
be avoided? 


First Aid Questions 

How should sterile gauze and picric 
acid gauze be handled in applying to 
wounds and burns? 

How many types of slings are used 
in first aid, and what are they called? 

What is a tourniquet? 

Name some materials that may be 
used in making an improvised tourni- 
quet? 

What materials should not be used in 
making an improvised tourniquet? 

Accident-Prevention Informa- 
tion, a monthly publication dis- 
tributed by the Department of 
Accident Prevention, American Pe- 
troleum Institute, carries a wealth 
of information and material suit- 
able for safety meeting discussions. 
A discussion outline on some time- 
ly subject such as good housekeep- 
ing, hand and finger protection, 
and accidents from falls is usually 
featured. The reports of serious 
and unusual accidents and studies 
of special hazards and problems 
also provide a wealth of subject 
material. 

The A. P. I. has also developed 
a rather complete list of safe prac- 
tice manuals dealing with such 
subjects as “Cleaning Petroleum 
Storage Tanks,” “Handling and 
Laying Pipe,” “Safety in Rotary 
Drilling Operations” and many 
others which carry safe practice 
suggestions for the various jobs 
performed in each operation. Any 
one of these manuals will supply 
enough material for several safety 
meetings. 

Information on A. P. I. Safety 
Publications may be obtained by 
writing H. N. Blakeslee, Depart- 
ment of Accident Prevention, 
American Petroleum Institute, 50 
West 50th Street, New York, N. Y. 


Safety Subject Material 

Publications of the National 
Safety Council which carry suit- 
able safety-meeting subject mate- 
rial are too numerous to give a 
complete list. To name a few: Na- 
tional Safety News, Safe Worker, 
Safe Driver, Speaking for Safety, 
Public Safety, Safe Practice 
Pamphlets, and Safety Instruction 
cards. Additional information on 
these and other publications avail- 
able through the council can be 
obtained by writing National Safe- 
ty Council, 20. N. Wacker Drive, 
Chicago, Illinois. 

A recent report gives an account 
of a group safety meeting that had 
difficulty in adjourning. A produc- 
tion group originated the idea of a 
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For high-grade lubricating oils from almost 
any type of crude... use Furfural Refining 








An OUTSTANDING FEATURE of the Furfural Refining 
Process is its great flexibility. 


Almost any type of crude can be treated to produce 
lubricating oils of high quality —with a relatively low 
investment and operating cost. 


Today high-grade lubricating oils are in greater demand 
than ever—for both defense equipment and for regular uses. 


TEXACO DEVELOPMENT CORPORATION 


A Subsidiary of The Texas Corporation 
26 Journal Square . Jersey City, N. J. 
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Multi-Metal!” 


Yes, some technical angles, on that new 
process had everybody on edge. So, the 
boss used his wits and called for special- 
ized experience. Multi-Metal will bring you, 
too, 30 years’ specialized experience in 
filtering and screening problems, espe- 
cially those seemingly unsolvable prob- 
lems! With exceptional coordination of 
right design and complete plant facilities, 
we fabricate wire cloth and metal assem- 
blies with unrivalled skill. Always alert to 
changing conditions and new develop- 
ments, Multi-Metal will meet your most 
Wire Cloths Stocked in Widths up advanced requirements with applications 
to P 


proved definitely right. In our stock you 


will find a larger selection of weaves, 
Above: Reactor Screens 





metals, alloys than anywhere else. For 
quick and intelligent response to your 
needs, simple or complex—"“Get In Touch 
With Multi-Metal!” 





Below: 25’ Diameter ‘‘Singledisc’’— 
Below: Special Drum Type Filters One Homogeneous Fabric 












WIRE CLOTH 


uiti- METAL, Ss" 


ALL MESHES 


ALL METALS 


RISON AVE., BRONX BORO, N. Y 
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“safety quiz” based on the old 
fashioned spelling bee. Two leaders 
chose sides and lined up with their 
respective groups on either side of 
the room. The chairman asked the 
questions and when a man missed 
he had to sit down. The list of 
questions was exhausted with some 
members on both sides remaining 
on their feet so the game was 
called on account of time and lack 
of questions. The competition was 
fun and everyone present learned 
something about safety that he did 
not know before. Here are some 
of the questions taken from the 
list : 

What shade welding lens should be 
worn on acetylene cutting and welding 
work? 

Two cars approach an intersection at 
the same time. Neither street is a “stop” 
street. Which car has the right-of-way? 

What are the symptoms of sunstroke? 

What is the explosive range of nat- 
ural gas? 

What three elements are necessary to 
combustion? 

The demonstration or visual 
method of teaching is effective be- 
cause approximately 85 percent of 
the impressions we receive come 
through the eye. Visual impres- 
sions also seem to be retained 
longer and the ability to gain and 
hold the audience’s attention by 
demonstrations or other visual 


| methods is proved by the movies 


and the magicians. 


Visual Aids in Teaching Safety 

Visual aids in planning safety 
meeting programs may be classed 
in two groups; moving pictures 
and slides, and demonstrations by 
use of drawings, equipment, and 
methods. The National Safety 
Council has developed a series of 
sound slide films that are suitable 
for showing before most any in- 
dustrial group. These can be rent- 
ed from the council with projection 


| equipment or copies of the films 
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| can be purchased at nominal cost. 


Some companies make their own 
sound slide films and often times 
reproduce accidents or near acci- 
dents. This is effective because it 
shows operations, equipment and 
often men with whom the majority 
of employes are familiar and also 
enables concentration on a particu- 
lar type or kind of accident which 
is occurring with frequent regu- 
larity. 

Moving pictures are more expen- 
sive and less flexible than the 
sound slide film. However, there 
are many good safety films avail- 
able from the National Safety 
Council and several of the large 
life insurance companies. Films, 
movie or slide, are not advisable as 
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a steady diet, but as an occasional 
dish they are invaluable for stim- 
ulating interest in the safety pro- 
gram. 

No safety meeting place should 
be without its black board. It is 
without equal for illustrating the 
circumstances of automobile acci- 
dents. By showing street and high- 
way intersections and the position 
and direction of travel of vehicles 
involved, the cause can be readily 
pointed out. The black board can 
also be used to illustrate many 
types of personal injury accidents. 
For example, the arrangement of 
piping, tie-ins and valves which 
figure in an accident may be effec- 
tively illustrated. 

Demonstrations by use of actual 
equipment used on the job is one 
of the most effective teaching 
methods. To prove this, attempt to 
explain to a group how to lubri- 
cate a plug valve then bring a plug 
valve before the group and show 
how it is done. This example can 
be multiplied many itmes. It is 
rather difficult to tell how to ad- 
just and properly fit a pair of gog- 
gles or a hose mask face piece, but 
it is no trick at all to show how 
it is done. 

The most impressive way to 
teach a man how to lift properly 
is to show him the position to take 
and the manner of straightening 
up with the load. That means dem- 
onstrating methods of work and 
this example too may be multipled 
many times. To name a few: How 
to use a fire extinguisher; how to 
properly fit a wrench on a nut, the 
proper angle for placing an up- 
right ladder, the correct position 
to stand in using an axe, the prop- 
er clearance between men in using 
a pick and shovel, and the right 
way to use a screw driver. 

When we consider the many 
sources on which we may draw for 
safety-meeting subject material and 
the many devices which can be 
utilized to get the group to par- 
ticipate in the program, the task 
of maintaining interest in safety 
meetings appears less difficult. It 
is only a matter of thought, plan- 
ning and work, and the resulting 
benefits will more than justify the 
time and effort required. 

Safety meetings have become in- 
creasingly important in this period 
ot emergency. In the past there has 
been adequate incentive to prevent 
accidents for the sake of the work- 
er and his family and for the good 
of operations. Today there is an- 
other reason equally as important 
—the defense of our country and 
our American way of life. 





July, 1941—A Gulf Publishing Company Publication 


WELDOLETS: 
~~ THREDO)LETS 


- +» Welded Outlela fr SCyaing +++ 





A Branch Pipe Outlet Every 2'2 Ft. 





it was necessary to provide 400 branch ‘‘take-offs""—approxi- 


mately one every 21/4’. 


Without Cutting or Threading 
the Main Pipe 


[' erecting two 500’ steam lines in a large southern paper mill, 





WeldOlet 


Bonney WeldOlets and ThredOlets were selected because 
they eliminated all cutting, threading, fitting and forming of the 
main line and because they made a neater, installation and re- 


duced its total weight. 


In addition to the tremendous savings in time and labor cost 


of installation, these fittings provided the additional advantages 
of lifetime leak-proof joints of full pipe strength and definitely 


improved flow conditions. 


WeldOlets and ThredOlets are recommended for all com- 
monly used pressures and temperatures in every type of piping 
installation. Any welder of average experience can do a perfect 


installation job quickly and easily. 


For maintenance, renovation or new construction WeldOlets 
and ThredOlets will give you improved piping efficiency at 
lower cost. Get full information now about all of their advantages. 


ThredOlet 





Socket-End 
WeldOlet 


AS EASY AS LIGHTING YOUR PIPE 





(1)—Select the position of the outlet, rub the fittin; over the 
pipe several times to remove scale, mark center lines and 
tack the WeldOlet or ThredOlet into position. (2)—The 
fitting is then welded into place by the electric-arc or oxy- 
acetylene method. A junction of full pipe strength and a 
leak-proof joint is the result. (3)—Where the outlet is 
2” or larger the button should be removed after the welding 
operation. On small sizes the fitting is used as a templet 





and the hole is cut in the main pipe first, either with a hole 
saw, the torch or by drilling. Inspection of the inside of the 
joint is possible by using WeldOlets and ThredOlets, 
allewing the removal of all scale, welding metal, ete. (4)— 
The branch line is then welded into position. In the event 
that a ThredOlet is used the branch pipe is threaded and 
screwed into place, 


Forged Fittings Division - Allentown, Pa. Zag 


Forged by the Makers of 


IM BONN 


The Finest that Money Cart Bity, 











Ay least 15 percent more coke-smashing power than the 
best previous refinery tube cleaner motors! The double ball 
thrust bearings in this new Elliott 1100 Series motor elimi- 
nate thrust friction caused at one end by the pull of a self- 
feeding cutter head, and at the other end by the push of the 
operator shoving the cleaner into heavy coke. You can prove 
it by spinning the rotor like a top on its bearing. Try this with 
a conventional motor with sleeve bearing! 





The highest torque in this new motor occurs just where it's 


needed — at the most effective cutting speeds — an advan- 
tage whether coke be heavy or thin and hard. 
From the many available Lagonda-Liberty types, select 


the proper cutter head for the kind of coke you want to 


remove. Connect it to an 1100 Series motor and you have (Lagonda type) 


the latest development in tube cleaning and a coke removing 


bination that gets stills back on st d time. 
A Re MARAE <c.sitns es tehishans ec seemed ten DOUBLE BALL-THRUST 


ELLIOTT COMPANY x 


LAGONDA-LIBERTY 
Tube Cleaner Dept., SPRINGFIELD, OHIO 


District Offices in Principal Cities 


Refiner & Natural Gasoline Manufacturer—V ol. 20, No. 7 























Bert E. Devere Heads 
California Refiners 

Bert E. Devere, general manager of 
Pathfinder Petroleum Company, has 
been elected president of the Independ- 
ent Refiners Association, Los Angeles. 
His election followed the resignation of 
R. E. Hines, Caminol Company. He had 
been first vice president of the associa- 
tion. 

Other changes in association officials 
included: C. A. Johnson, Socal Oil & 
Refinery, director; M. M. McCallen, di- 
rector. 


Beeson Heads NGAA 
Technical Committee 


H. H. Beeson, vice president of Sabine 
Valley Gasoline Company, Shreveport, 
has been named chairman of the tech- 
nical committee of the Natural Gaso- 
line Association of America for 1941- 
1942 working year. He was vice chair- 
man of the committee for the previous 
year and succeeds C. R. Williams, Con- 
tinental Oil Company, Ponca City, who 
is on a special assignment for his 
company. 

In announcing personnel of the com- 
mittee Ray E. Miller, vice president of 
Hanlon-Buchanan, Inc., Tulsa, and pres- 
ident of the association said: 

“Last year was a heavy one for the 
men who carry on research for the 
association for the 1941-1942 period also 
has important work scheduled. The 
chief subject is continuation of studies 
leading to a possible standardization of 
fractional distillation apparatus and pro- 
cedure for both gases and liquids. Fif- 
teen company laboratories are cooperat- 
ing in this project, exchanging identical 
samples of materials to be analyzed and 
through correlation of results and grad- 
ual changes in methods are gaining re- 
productability of results.” 

Other items on the research program 
include investigation of sample methods 
for determining sulphur compounds in 
liquefied petroleum gases; setting up a 
standard table of volume - correction 
factors and completing a new hydrom- 
eter method for determining the 
specific gravity of these gases. The 
committee is working with other na- 
tional technical groups to set up stand- 
ard tables of physical constants which 
may be revised from time to time as 
newer information is obtained. The com- 
mittee also has several other projects 
which will be announced later. 

C. E. Wharton, Hanlon-Buchanan, 
Inc., Gladewater, is vice chairman of the 
committee. Others members of the com- 
mittee are: R. C. Alden, Phillips Petro- 
leum Company, Bartlesville; L. A. 
Boyd, Warren Petroleum Corporation, 
Tulsa; M. R. Church, Shell Oil Com- 
pany, Houston; G. P. Crutchfield, 
Roeser & Pendleton, Inc., Fort Worth; 
D. B. Dow, Indian Territory Illuminat- 
ing Oil Company, Bartlesville; F. E. 
Fisher, Skelly Oil Company, Pawhuska; 
W. F. Fulton, United Gas Pipe Line 
Company, Shreveport; R. D. Gibbs, 
Union Oil Company, Los Angeles; Joe 
Gershovitz, Parade Gasoline Company, 
Overton, Texas; F. B. Haverfield, 
Continental Oil Company, Ponca City; 
H. J. Hunter, Coltexo Corporation, Mon- 
roe; Fred F. Ketchum, Owens, Libbey- 
Owens Gas Department, Charleston, 


W. Va.; E. C. LeFevre, Cities Service 
Oi! Company, Bartlesville; E. M. Par- 
kin, Glacier Production Company, Cut 





The Look Box 


Bank; N. K. Rector, Glen Rose Gaso- 
line Company, Tulsa; C. A. Short, Lis- 
bon Gasoline Company, Shreveport; J. 
L. Thompson, Lone Star Gasoline Com- 
pany, Dallas; Carl Vickburg, Carter Oil 
Company, Tulsa, and Wolfe, 
Standard Oil Company of California, 
San Francisco. 





W.P.R.A. Ark-La-Tex 
Office Moved to Tulsa 


The office of the Ark-La-Tex Divi- 
sion of Western Petroleum Refiners 
Association, was moved from Shreve- 
port to Tulsa, July 1. L. C. Grosjean 
will hereafter have headquarters at 
Tulsa and his duties will be expanded 
to wider territory. He will continue to 
carry on the technical meetings of the 
Ark-La-Tex area and conduct similar 
meetings in other areas. 

Part of the announcement was: 

“The board of directors, after careful 
consideration, were of the opinion that 
this procedure would prove more effi- 
cient and with these changing times the 
association would be called upon more 
by the government to assist in every 
i possible during this emergency pe- 
riod.” 


Ryan Resigns Presidency 
Of National Refining Company 
Paul G. Ryan, who suffered several 
injuries in an airplane accident in Chi- 
cago several months ago, has resigned 
as president of National Refining Com- 
pany, Cleveland. The prospect of being 
unable to resume business activity prior 
to January 1, 1942, prompted him to 
ask directors to consider his resigna- 
tion. 











CONVENTIONS 
SEPT. 
8-12 | American Chemical Society, 
Chalfonte-Haddon Hall, 
Atlantic City. 
17-19 | National Petroleum Association, 
Hotel Traymore, Atlantic City. 
29-30 | National Lubricating Grease Institute, 
Stevens Hotel, Chicago. 
OcT. 
6- 8 | National Safety Congress, 
Stevens Hotel, Chicago. 
16-18 | American Institute of Mining and 


Metallurgical Engineers, 
Petroleum Division, Dallas. 

31 | California Natural Gasoline Associa- 
tion, Los Angeles. 





NOV. 
3— 7 | American Petroleum Institute, 
St. Francis and Palace Hotels, 
San Francisco. 
3- 5.| American Institute of Chemical 
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Engineers, Virginia City, Virginia. | 


George H. Mettam Elected 
Director of Jersey Company 


George H. Mettam, assistant general 
manager of refineries of Standard Oil 
Company of New Jersey, has been 
elected a director of the company. He 
has been connected with manufacturing 
for the concern since 1907, when he 
went to the Bayway plant for three 
years. Then he-had four years in the 
field in engineering capacities. His next 
place was in the Bayonne plant as as- 
sistant master mechanic. Promotions re- 
sulted in his becoming superintendent of 
the mechanical and power departments 
in 1928. 

After a brief period at New York 
headquarters he returned to the Bayonne 
plant in 1929 as general superintendent. 
Two. years later he was advanced to 
general manager. In 1933 he became 
manager of the Bayway plant. He be- 
came assistant general manager of re- 
fineries in 1940. 


Walter G. Whitman 


On OPM Staff 

Dr. Walter G. Whitman, head of the 
department of chemical engineering, 
Massachusetts Institute of Technology, 
has been added to the staff of Dr. Rob- 
ert E. Wilson, as part time consultant 
of the petroleum unit, Office of Produc- 
tion’ Management. 


V aiden Moves Up in 
Skelly Oil Company 


James W. Vaiden, who has been man- 
ager of the natural gasoline department 
of Skelly Oil Company since 1934, has 
been elected vice president of the com- 
pany in charge of the newly created 
manufacturing department. Additional 
duties will involve supervision of refin- 
ing plants at El Dorado, Kansas, and 
Longview, Texas.’ 

Vaiden, a graduate of Alabama Poly- 
technic Institute, started. as a laborer 
with Skelly Oil Company in 1924. He has 
held many operating positions in the 
natural gasoline department. He served 
two terms as president of the Natural 
Gasoline Association of America. 


Officials Reelected for 


Tulsa Petroleum Exposition 

All officials of International Petro- 
leum Exposition were reelected at the 
annual meeting of the board of directors 
at Tulsa, May 20. W. G. Skelly has 
been president since 1926. Other offi- 
cials are Frank J. Hinderliter, president 
of Hinderliter Tool Company, and Alf 
G. Heggem, president of Oil Well Im- 
provements Company, vice presidents; 
C. H. Pape, Selby Oil & Gas Com- 
pany, treasurer. W. M. Bovaird, Bovaird 
Supply Company and Frank O. Prior, 
Stanolind Oil & Gas Company, were 
named as members of the executive 
committee. H. R. Powers was reelected 
secretary. 

In reporting on the status of the ex- 
position which will be held in Tulsa, 
May 16 to 23, 1942, William B. Way, 
general manager, told directors that 271 
exhibitors already had contracted for 
59.8 percent of the total space. 

Dr. Gustav. Egloff, director of re- 
search for Universal Oil Products Com- 
pany, Chicago, again was named chair- 
man of the scientific and technical com- 
mittee. In this capacity he will have 
charge of the exhibits in the Hall of 
Science during the 1942 exposition. 
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WEAR/NG PARTS LAST 
MUCH LONGER 


MAME UN FACED | 
Dd ee 44 kal 


: . 
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12 Proven Reasons Why 
You Should Specify 


Colmonoy Hard Facing 
Alloys 


1. Can be applied to all ferrous 
base metals. 


2. Easiest of all hard facing al- 
loys to apply. 

3. Less pre-heating required. 

4. Has lower melting point. 

5. Flows more smoothly. 

6. Less welding time required. 

7. Can be hot wiped into shape. 

8 


. Less hard facing material re- 
quired. 
9. Finishes to high polish, mini- 
mizing friction. 
10. Maximum resistance to abra- 
sion, corrosion and galling. 


1l. Does not service check. 





12. Gives longer life. 


COLMONOY has made good 
in the petroleum industry 
in a big way. It is available 
in many grades, for every 
hard-facing requirement. 


Write for Catalog 


Our engineers will be glad to 
discuss the proper application of 
COLMONOY to meet your indi- 
vidual requirements. Your letter 
will receive prompt attention. 


WALL-COLMONOY CORP. 


Sixth Floor, Buh! Bidg., Detroit, Mich. 


625 W. Jackson Blvd., CHICAGO 
123 W. Philadelphia St., WHITTIER. CALIF. 
558 W. S4th St.. NEW YORK 
208 Midco Building, TULSA 
21 Seneca St.. BLASDELL, N. Y. 


CoLMONOY 


Hard Surfacing Alloys and Overlay Metals 








Washington Roundup 


cial of the petroleum industry into an effective instrument in 
the national defense program under Harold L. Ickes, coordinator, has 


taken the following courses: 


There will be five regions, each with four committees, one for refining, 
one for production, one for marketing, one for transportation. 

There was no hint of compulsion in the conference between Ickes and 
his assistants and perhaps 1000 men of the petroleum industry in Wash- 


ington, June 19. 


There will be no prosecutions for acts done by the industry at the 


suggestion of the oil coordinator. 


Settlement of litigation pending against 21 oil companies and one 


trade association is indicated. 


Legislation is being pressed through Congress for the purpose of per- 


mitting construction of pipe lines. 


East Coast Oil Shortage 
Dislocation of the industry’s distribu- 


tion system through transfer of 50 
tankers from Gulf-Atlantic coastwise 
shipment to British service, which 


threatens the East Coast with an oil 
famine and the Gulf Coast with a sur- 
plus because of inability to move prod- 
ucts, continued a problem of major im- 
portance. However, there were various 
significant developments in this connec- 
tion that gave increasing assurance that 
the oil movement disruption might be 
far less serious than heretofore pic- 
tured. 

Among the important developments 
in this connection was news that: 


1. Coordinator Ickes was endeavor- 
ing to work out arrangements whereby 
part of the shipments to Britain would 
originate on the Gulf Coast, whereas 
the movement heretofore has been alto- 
gether from South America. 


2. Transfer of three tankers from 
California-Atlantic service to Gulf-At- 
lantic service so they could move larger 
quantities of oil yearly because of the 
shorter haul. 


3. Further indications that load-line 
limitations on tankers will be increased 
by 3 percent, which would enable each 
boat to carry more cargo. 


4. Progress made in plans for new 
pipe-line systems. 

These steps indicated that there would 
be increased movement of petroleum 
from the Gulf Coast and to the Atlantic 
seaboard. 


Britain to Use Gulf Crude 


Heeding urgent pleas of a southwest- 
ern Congressional delegation that their 
oil interests be permitted to participate 
in the supply of oil to Britain under the 
Lease-Lend Act, the coordinator June 
19 announced American refineries will 
be given an opportunity to supply at 
least half of the petroleum products 
purchased by the government for the 
use of England. 

Representations of the Congressmen 
and Ickes’ decision followed a determi- 
nation by the Lease-Lend Administra- 
tion that funds could be used for the 
purchase of oil, heretofore secured by 
England almost entirely from Latin 
American sources. The oil purchases are 
being made by the Navy Department as 
agent for the administration, and vari- 
ous oil interests, especially Gulf inde- 
pendents, had represented that they 
could meet part of the demand and 
should be permitted to bid on the busi- 
ness. 


Placing of British orders with Gulf 
Coast refiners will not affect the East- 
ern transportation problem. However, it 
should serve to prevent the feared pil- 
ing up of stocks on the Gulf Coast be- 
cause of the inability to move it to the 
East Coast due to transfer of tankers 
from the Gulf-Atlantic service. 

The conference in Washington was 
in large measure a statement of those 
in government to those in the industry. 
Ickes let it be known that he intends to 
keep in touch with the program, al- 
though actual details will be under the 
direction of Ralph K. Savies, assistant 
coordinator. Ickes said: 

“IT do not expect to be an ex officio 
coordinator, for I am vitally concerned 
with all petroleum problems from the 
finding of oil to its use by the smallest 
consumer. 

“Highly competent men who have 
had long, varied and practical experi- 
ence in dealing with petroleum prob- 
lems” will be sought, he disclosed, ex- 
plaining that it was the desire to secure 
such a man as deputy coordinator which 
led to the appointment of Davies. 

Assuring the industry that the move- 
ment would be one of cooperation and 
not compulsion, Ickes outlined these 
broad objectives on which his organi- 
zation would be based. 

“The office of the Petroleum Coordi- 
nator for National Defense is not estab- 
lished by a specific organic act, and 
consequently the administrative prob- 
lem is not one of enforcement. It is not 
based on the theory of punitive action, 
quite the contrary; it is anticipated that 
the solution of most of our problems 
will be secured by all parties becoming 
informed and then working out an 
agreement to which all parties adhere 
on the basis of their honor and because 
of an urge to help defend their country. 

“Some of these agreements it will 
not be easy to accept because results 
cannot always be accomplished without 
pain and suffering. Yet we must all be 
prepared at times to sacrifice imme- 
diate gains for the future welfare of our 
country, and it is my hope that the 
sacrifices, as well as the gains, may be 
shared equitably by all.” 

Apparently mindful of the bad taste 
left in the mouth of the industry by the 
so-called Madison cases based on a pro- 
gram undertaken at the instigation of 
the government to dispose of distress 
stocks of gasoline, Ickes presented as 
the first speaker, the Solicitor General— 
Acting Attorney General Francis Bid- 
dle—who assured the meeting that noth- 
ing they did under the direction of the 
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petroleum cordinator would be made 
the subject of action by the Department 
of Justice. 

Biddle told the oil men, incidentally, 
that “largely as a result of the appoint- 
ment of the Secretary as Coordinator, 
I firmly believe that a decree or plan 
can be worked out satisfactorily to your 
industry” in the anti-trust case now 
pending in the District of Columbia 
court. 

The acting attorney general admitted 
that the industry mistrusted the govern- 
ment, and the government was mistrust- 
ful of the industry and declared that this 
mutual mistrust must be overcome in 
the interests of national defense. 

Assuring that the department would 
use “discretion” in the enforcement of 
the anti-trust statutes, he explained, “I 
do not mean to say that the department 
would hesitate to enforce the law, but 
I do mean to say that the circumstances 
necessarily surrounding the enforcement 
of any law are changed in a time of 
grave national emergency.” 

An agreement has been reached, he 
disclosed, whereby suggestions to be 
issued by the coordinator will be referred 
to the Department of Justice for ap- 
proval “so there can be no question of 
fear of the industry running into a 
snag,” while the department itself will 
consult with the coordinator before tak- 
ing any action against the industry. As 
a further safeguard, he said, all recom- 
mendations or directions by the coordi- 
nator will be reduced to writing, ap- 
proved by whatever industry committees 
are concerned, and published in the Offi- 
cial Register. 


Changes Are Foreseen 


Today’s problem is_ transportation, 
but that of tomorrow may and probably 
will be different—production, shortages 
of vital materials or lack of labor— 
Davies told the conference. 

Because the situation is not static, he 
explained, it is impossible now to lay 
down a hard and fast program, but “the 
stern necessity of accommodating the 
petroleum resources of the nation to the 
critical needs of national defense obvi- 
ously demands government coordina- 
tion.” 

“Left to itself,” he pointed out, “there 
is no way by which the industry can 
effectively organize its resources and 
facilities so as to deal, quickly and de- 
cisively, with the extraordinary prob- 
lems of the day. No matter how patri- 
otic and unselfish the component inter- 
ests and groups within the industry, it 
is clear that as separate and competing 
units they cannot act cooperatively, in- 
dependent of government direction.” 

_ At the outset of his talk, Davies made 
it clear that he considered himself dis- 
sociated from the industry and an em- 
ploye of the government, as necessitated 
by the requirement that he approach 
his task from the impartial standpoint 
of government. 

_ Entrusted by the coordinator with the 
job of telling the industry what would 
be required of it, Davies frankly admit- 
ted that at the present time such a state- 
ment was impossible. “The complexity 
of those problems and the unforeseeable 
character of future events prevents any 
such concrete statement today,” he said. 
“But aside from that, the problems that 
confront us will not be static—they will 
be constantly changing. They will arise, 
first, from events outside the industry, 
and then within the industry—between 
branches of the industry, and between 


July, 1941—A Gulf Publishing Company Publication 





units within its branches—all as events 
force an adjustment, first here and then 
there. In the circumstances, I can do 
little more than sketch broadly a few of 
these problems.” 


Transportation Efforts 


Today, he said, the question of trans- 
portation is uppermost, and the with- 
drawal of tankers has forced the neces- 
sity for finding alternative methods of 
movement. 

“Some of the more obvious alterna- 
tives have already been made wholly or 
partially effective,” he explained. “These 
include transfer of certain tankers from 
their customary routes, more complete 
use of existing pipe lines, and construc- 
tion of additional pipe-line capacity. The 
necessary legislation to enable the heav- 





ier loading of tank ships is well on its 
way, and its passage is expected this 
coming week. The Cole bill clearing the 
way for pipe-line construction from 
principal sources of supply to the At- 
lantic Seaboard has passed the House, 
and is now before committee in the 
Senate. Negotiations with railroads and 
oil companies looking to the utilization 
of idle tank car capacity, are in progress. 

“The extent to which all existing 
transportation operations can be speed- 
ed up and made to function at an abso- 
lute maximum, are having attention, and 
here let me say that I think a very large 
total contribution can be had from the 
cumulative effect of a large number of 
individually small adjustments in a 
whole series of activities, as loading, 
dispatching, pumping and inspection. It 
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would seem to me not impossible that 
as much as 10 percent additional effec- 
tive service might be had from existing 
transportation facilities under the stimu- 
lus of practical necessity. In normal 
times, scarcely any operation is conduct- 
ed with 100 percent efficiency, and an 
increased productivity of ten percent 
would seem well within the realm of 
possibility. And ten percent would be 
of enormous value at this time. 


“Adjustments between producing, re- 
fining and marketing regions, and pro- 
ducers, refiners and marketers within 
such regions, must necessarily be 
worked out in the light of the facts as 
they develop in actual, concrete suita- 
tions. The difficulties and the complica- 
tions may be considerable, but our de- 
fense needs must be supplied at all times 


and our civilian needs without restric- 
tion if that be physically possible.” 


Future Problems 


Turning to the future, Davies sug- 
gested that the problem of “tomorrow” 
may well be in production, with the 
necessity to undertake special conserva- 
tion measures with respect to particular 
reserves of oil, strategically and geo- 
graphically so located as to be indispen- 
sable to the Navy or essential because of 
certain peculiar refining charactertistics. 

“Or perhaps the problems of tomor- 
row will arise from’ shortage of vital 
supplies and services such as steel, 
skilled labor, machinery, motor trans- 
port equipment,” he said. “Already we 
face the prospect of limitation upon sup- 
plies of steel and other metals and mate- 





Nate for dais DEPENDABILITY 




















Drive dependability comes first in refinery operations but drive 
characteristics and economy are not to be ignored. Troy-Engberg 
Steam Engines are ideally fitted for many refinery requirements, 
having low conservative speed over a wide range and amenable 
to close automatic control. Starting torque is high and sustained 
overload capacity substantial. There is no fire hazard. As for 
economy, the average power cost at the drive shaft of many 
Troy-Engberg Engines has been surveyed at about }/2 cent 


per kw.h. 


Troy-Engberg’s proved dependability, good drive character- 
istics, and economy are factors which you cannot afford to 
overlook on your next purchase of equipment drives. 


TROY ENGINE & MACHINE CO. 


Established 1870 
968 RAILROAD AVENUE, TROY, PA. 








rials. It may be that measures will soon 
be required to avoid the continued com- 
petitive drilling of unnecessary wells in 
proven fields. If shortage of metals and 
materials prevents competitive drilling, 
it is obvious that this, in turn, will re- 
quire further equitable adjustments be- 
tween operators in order that the fortu- 
nate few may not have an unfair ad- 
vantage. When we speak of drilling 
restrictions, however, we must recog- 
nize that the search for new fields 
should be the last activity to be so 
restricted. Unless the discovery rate is 
maintained, we shall find ourselves not 
only depleting reserves, but in the un- 
fortunate position of being compelled 
to overproduce existing fields with all 
the waste of oil and gas which that en- 
tails. 

“The industry in general has long sup- 
ported a policy of conservation and effi- 
cient use. Important as conservation has 
been in the past, it is doubly important 
today. Our every resource must be made 
to count; we have no wealth to squan- 
der. In this direction, the great reservoir 
of knowledge and experience of the 
state conservation authorities will be of 
great value. The able administration of 
their respective state conservation laws, 
directed to the needs of national defense, 
offers an assurance of good practice and 
minimum waste in most of the impor- 
tant producing areas. In regions with- 
out effective conservation laws, and 
where good conservation practices are 
not fully observed, we must seek with 
ba other measures to solve this prob- 
em. 


Export Control Imposed 

In a sweeping order which will permit 
instantaneous action to cut off oil sup- 
plies from any country whose interests 
are inimical to those of the United 
States, President Roosevelt June 20 
placed all petroleum products under 
rigid export control. A‘flat embargo on 
all shipments from the Eastern sea- 
board, except to Great Britain, Egypt 
and the Western Hemisphere, was im- 
posed immediately. The desirability of 
saving all East Coast supplies because 
of the oil shortage threat was the reason 
for this. Restriction of shipments from 
Gulf Coast or Pacific ports is not con- 
templated, but by subjecting all petro- 
leum products to export control the 
machinery for such restrictions is set up 
and can be put into motion at once if 
conditions abroad make advisable the 
stoppage of movements to Japan or 
Russia. 

Earlier, two actions directed toward 
stopping East Coast exports had been 


taken by the petroleum coordination 
office. 
Holding that domestic needs _ took 


precedence over export trade, Ickes June 
16 halted shipment of 240,000 gallons of 
low-grade lubricating oil to Japan at 
Philadelphia, and the following day 
called on the industry to halt further 
export sales from the East Coast not 
given approval by his office. A telegram 
sent 32 oil shippers on the East Coast 
by Davies stated, “In view of the im- 
pending petroleum shortage in the At- 
lantic Coast area, it is imperative that 
drainage of stocks from this region be 
avoided. I suggest therefore that no fur- 
ther sales of petroleum products for off- 
shore shipment be made without prior 
consideration by this office.” 
Congressional opposition to the oil 
coordination effort set up by President 
Roosevelt’s designation of Ickes as 
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“czar” of the industry broke out with 
the introduction by Representative Rob- 
ert F. Jones and Senator Guy M. Gil- 
lette of legislation “to limit the duties 
which may be performed by certain 
officers and employees” of the govern- 
ment. 

The measure, it was admitted, was 
specifically directed against Davies, last 
week named by Ickes as deputy co- 
ordinator. 

Under the terms of the bill, “no offi- 
cer or employee of, or adviser to, any 
department, agency, independent estab- 
lishment or instrumentality of the fed- 
eral government shall perform duties in 
any field in which, or similar to fields 
in which, such person was previously 
engaged, if while so engaged and by 
reason of being so engaged he, or the 
company of which he was an officer or 
director at the time, was convicted or 
pleaded nolo contendere or had a judg- 
ment or decree entered against him or 
it in any case involving the United 
States.” 

The bill was an expression of the dis- 
satisfaction which prevails in some quar- 
ters over the new coordination pro- 
gram, but there was no indication that 
administration leaders would permit its 
serious consideration. 


Pipe Lines Studied 

Further details of projected pipe line 
service to the East Coast were ironed 
out June 26 at a conference between 
Davies and representatives of 35 oil 
companies. 

The meeting, which also discussed 
construction of new tankers, went over 
the various proposals for pipe lines, but 
it was indicated that a difference of 
opinion exists with respect to many of 
the questions considered, which includ- 
ed possible routes, length of time re- 
quired for construction, type and size 
of lines, construction costs, engineering 
problems, sources of supply and operat- 
ing locations. 

Throughout the negotiations it was 
made clear that the lines were to be 
built by the industry itself for operation 
as common carriers, rather than facilities 
to be built by or with financial aid from 
the government. 

The whole question will be reviewed 
by Davies, who will submit recommen- 
dations to Ickes who, because of the 
inability of the conferences to come to 
an agreement, is expected to outline 
specific suggestions on the size, type 
and route of the line or lines he feels 
may be necessary. 

The one definite development of the 
meeting was a decision that additional 
tanker construction should be _ under- 
taken simultaneously with the building 
of pipe lines and regardless whether 
such lines are laid. 


Railroads vs. Cole Bill 

Railroad operators and labor “ganged 
up” on the Cole bill before a Senate 
Interstate Commerce subcommittee 
June 23, declaring proposed southeast- 
ern pipe lines had no national defense 
significance, would lead to an over-sup- 
ply of transportation facilities at termi- 
nation of present emergency and there- 
by throw railroad labor out of work, 
ani also charged enactment of the 
measure would place the seal of Con- 
gressional approval on oil-company 
ov.nership of pipe lines which had been 
condemned by President Roosevelt and 
was the subject of divorce legislation by 
Senator Guy M. Gillette of Iowa. Atten- 
ticn also was called to the fact that 
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companies involved are charged with 
monopoly in the pending anti-trust suit. 
Most of the testimony was directed to- 
ward possible injury to railroad opera- 
tions. 

After a second hearing June 27 and a 
discussion of the situation with Edward 
B. Swanson, associate director of the 
petroleum conservation division on June 
28, the subcommittee took the measure 
under consideration and planned to re- 
port it to the full committee June 30. 

The decision to take quick action re- 
sulted from a plea by Coordinator Ickes 
that delay might result in serious con- 
sequences, and an assertion by Swanson 
that full effects of the diversion of tank- 
ers will be felt in the East in the next 
two or three weeks. 

Moving to accommodate its opera- 
tions to the controls imposed on oil ex- 


ports by President Roosevelt June 20, 
the State Department announced it will 
permit shipment of products which had 
not previously been subject to restric- 
tion, from Atlantic ports to Western 
Hemisphere points under general license 
until July 31. 

Such products also will be permitted 
to be shipped under general license to 
any foreign destination from United 
States ports other than those on the 
Atlantic Coast until July 31. 

Under the order of June 20, exports 
of all oil products from the United 
States were made subject to control and 
shipments of any product were barred 
from the Atlantic Coast ports to any 
destinations except the British Empire, 
Egypt and the Western Hemisphere. 

At the time it was said that no em- 
bargoes were contemplated on oil from 
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Gulf or Pacific ports to any destination, 
but the limitation of such shipments 
under general license to July 31 will 
afford an opportunity for review of the 
situation and a determination of any 
steps which should be taken to restrict 
exports from the West Coast in view of 
the possible new conditions developed 
by the Nazi attack on Russia, which 
may involve Japan an a member of the 
Axis. 

A stronger voice for the oil industry 
in the administration of the defense pro- 
gram by OPM was indicated in plans 
for reorganization announced by Direc- 
tor General William S. Knudsen and 
Associate Director General Sidney Hill- 
man. 

Appointment of an industry commit- 
tee representing all branches of the in- 
dustry and establishment of a special 
commodity section of the OPM to deal 
with problems of oil procurement were 
forecast as likely of announcement in 
the near future. 

Apparently finally stirred by criticism 
of the cumbersome organization, under 
which industries with a problem on 
their hands have had to go from pro- 
duction division to purchasing division 
to priorities division, and perhaps back 
again to production, OPM leaders an- 
nounced a plan for the establishment 
of industry committees and the setting 
up of commodity sections in which all 
questions can be dealt with, whether 
they apply to production, purchasing or 
priorities. 

The industry committees will act in 
an advisory capacity, and their opera- 
tions will be coordinated through a spe- 
cial office to be set up as a clearing 
house. All defense agencies, as well as 
the commodity sections, will be enabled 
to make use of the committees to ob- 
tain information and advice bearing 
upon their respective problems and may 
have representatives at the meetings 
between commodity section officials and 
their advisory committees. 

Under this set-up, if an oil committee 
is appointed and an oil section created, 
all questions involving oil, whether on 
priority, production or purchasing prob- 
lems, would be considered and handled 
in the oil section, and the chief of that 
section would forward his recommenda- 
tions to the appropriate division—pur- 
chasing, priorities or production—for 
action. 

So far as oil is concerned, it is prob- 
able that many problems presented will 
be referred to Coordinator Ickes, but it 
is expected that OPM will continue to 
keep purchasing and priorities under its 
control, because of the need for cen- 
tralized administration of those matters. 

The new organization will be pat- 
terned along the lines of the War In- 
dustries Board of 1918, but efforts will 
be made to keep it from becoming as 
complex as did that agency, which had 
57 separate commodity sections when it 
finally folded up. 


Price Fixing 

Jumping frantically from commodity 
to commodity in an effort to suppress 
an apparently expanding inflationary 
trend, Leon Henderson, chief of 
OPACS, warned carbon black producers 
June 25 against further price increases 
in that commodity. 

In a letter to producers, Henderson 
invited them to come to Washington to 
talk the situation over and called atten 
tion to the position of his office that no 
price increases should be made unless 
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Fig. 1—Automatic blend- 
ing, dyeing, and inhibit- 
ing manifold in large 
mid-western refinery. 
Treet-O-Control Meters 
(A) accurately measure 
gasoline (E) to be 
blended. A pilot valve 
on the Treet-O-Control 
meter automatically pro- 
portions the percentage 
of Butane or Casing 
head passing through 
Vol-U-Meters (B) for ad- 
justing vapor pressure 
of finished stock. Treet- 
O-Units (C) proportion- 
ally discharge dye to 
gasoline being blended, 
while Treet-O-Unit (D) 
is for proportional addi- 
tion of gum inhibitor. 


CONTINUOUS AUTOMATIC BLENDING, DYEING, AND GUM 
INHIBITING UNDER LINE PRESSURE—“/N 7RANSIT” 


Refinery Engineers have been accustomed to blending their products 
in storage tanks—and mixing by either recirculation or by mechanical 


means. 


With % Proportioneers % methods, (see illustration above) tankage can 
be released for other uses and blending is done “in the lines” supplying 
loading racks; rehandling is unnecessary with a consequent saving in 
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Fig. 2—-Typical Treet-O-Control Meter and Vol-U- 
Meter combination for treating and blending 
operations. 


pumping costs; and evaporation 
due to such handling is elimi- 
nated. 


Over 4000 installations are 
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of gasoline, lubricating oils, fuel 
oils, and asphalt cutbacks; col- 
oring and gum inhibiting gaso- 
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manufacture of textiles, rayon, 
rubber, plastics, and paint; and 
in the sterilizing and condition- 
ing of water for sanitation, 
power, and process use. 
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We will make specific recom- 
mendations. 
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with threats of price increases in a 
number of unrelated lines, there were 
indications that President Roosevelt 
soon would ask Congress for legislation 
giving the government authority to im- 
pose a mandatory price control. 

Appearing before the House Appro- 
priations Committee at hearings on the 
bill carrying funds for his agency, Hen- 
derson admitted that the situation may 
soon get out of hand, as the pressure 
of deficiencies in shipping facilities, 
scarcities in imported commodities and 
demands of labor for wage increases 
spread throughout industry. 

It was made plain that the Adminis- 
tration does not want to get into the 
price-fixing field until it has to, but it 
was not denied that the inflationary 
trend is spreading rapidly. 


the industry is unable to maintain rea- 
sonably satisfactory operations at exist- 
ing prices. 

The warning to make no price changes 
without government approval was actu- 
ated by the announcement of a distribu- 
tor for one of the large carbon black 
producers of a 12% percent markup to 
go into effect July 1. 

OPACS officials said that this was the 
third price increase announced so far 
this year, as a result of which prices 
would be almost double those of 1940. 

Current stocks of carbon black, it was 
said, are estimated to be equal to about 
three months’ supplies. Demand in the 
domestic market has been running well 
ahead of a year ago, although exports 
have been affected adversely by the war. 

As the OPACS attempted to deal 
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Demand for Motor Fuel 
And Crude Oil, July, 1941 


The daily average supply of domestic 
crude oil estimated by the Bureau of 
Mines, United States Department of the 
Interior, to meet the market demand in 
July, 1941, is 3,847,100 barrels. This is 
17,100 barrels higher than the estimated 
demand for June and is 6 percent above 
the actual demand for July, 1940. 

Daily average crude-oil production 
and runs to stills during the five weeks 
May 10 to June 7 were 3,790,000 and 
3,813,000 barrels, respectively. During 
this period domestic stocks declined an 
average of 123,000 barrels daily, indi- 
cating a demand of 3,913,000 barrels. 

The effects of readjustments in trans- 
portation and consumption resulting 
from the withdrawal of tankers from 
the Gulf to East Coast movement are 
still too indefinite to be accurately 
measured. The bureau’s forecast for 
July reflects the trends of the latest 
available data and indicates at least 
temporary curtailment of Gulf Coast 
markets, and an increase in the relative 
production of the refinery districts 
further to the north and east. Increases 
in the estimated demand for Oklahoma 
and Illinois crudes are based on prob- 
able withdrawals from storage. The 
ultimate change in the market demand 
for crude from the states supplying the 
Gulf and East Coast areas will depend 
on the speed with which transportation 
readjustments become effective and also 
upon the extent to which the diverted 
tankers may move products directly 
from the Gulf Coast for British use or 
for increasing naval requirements. 

The net effect of the transportation 
situation on the bureau’s forecast of de- 
mand for July has been to reduce an 
anticipated substantial increase in the 
estimated total demand for crude and 
refined products and to cause greater 
readjustments among sources of supply 
than were indicated by previous trends. 

The domestic demand for motor fuel 
in July is estimated at 60,300,000 barrels, 
an increase of 12 percent over the ab- 
normally low actual demand in July, 
1940, but an increase of 10 percent over 
the bureau’s estimated normal for that 
month. 

The estimate for exports of motor 
fuel, based upon forecasts by the prin- 
cipal exporters, is 2,000,000 barrels, ex- 
clusive of re-exports of motor fuel im- 
ported in bond. 

Stocks of finished and_ unfinished 
gasoline amounted to 95,931,000 barrels 
on April 30. Statistics of the American 
ESTIMATED DAILY AVERAGE CRUDE-OIL 

DEMAND BY STATES 
(Barrels) , 
(As no changes in crude-oil stocks are in- 


volved in these estimates, they represent de- 
mand rather than production) 














Forecast 

State July, 1941 
EE Cad es AE se wd Nad ORE OES & 1,324,000 
PEE bac ccoedascdvéscegereceeee 624,800 
EL, | onc inte sce acto swsinwe bb 60% 498,500 
DEED cc cecosccctcasscddectscneaseor 384,800 
RO ree. Fe er Cry ye 304,000 
EE big oiald hab web oe beets oe oeE ees 225,300 
PE NOS sce reer escoesteeeeseets 108,600 
6s cea te ea ge te Kmmeark ews 88,400 
66 6 5.60 0 0:05) 6206 ASOD KEES OES 77,000 
UES 6 po ck svasevescosccsoste 49,300 
SS cit hg oR Pek <6 06's Wd bie 6 G0 eR D 37,200 
I Sa alk: oo 1a te din or va ho oh WN bs 9d hs Ce 22,200 
INE, No. 0:0 5:6 Oo.6. 0:0 60:08:66.6 09 'qom 21,000 
EE ek ois 5's4 pid O CO wb gawe eee ome 19,900 
22, oh paves dives oes e au aes.o td 16,200 
TEE Beis caine clare +o ewe es 0 tale 15,000 
Weeet WRIMIR \c oc cece tcc desc ce 0:0; 10,800 
Ne i aie weet dbs ag.66eaoalh 10,800 
EN a ts Saath eweeh adie. ce Bea te 
WOODTORR cc ccc ccc cccesccccccscects 4,20 








Refiner & Natural Gasoline Manufacturer—V ol. 20, No 7 















yy mM te 


Fe —_ Vs aw 


' ~~ VS eee YS ee 


= 3 oe eS CU 


~~ Se ~? 


Petroleum Institute indicate that gaso- 
line inventories declined about 2,600,000 
barrels during May, which would leave 
approximately 93,300,000 barrels in stor- 
age as of May 31. This is 7,600,000 bar- 
rels less than the stocks on May 31, 
1940. The bureau estimates a decrease 
of 3,800,000 barrels during July. 

Benzol production and direct sales of 
natural gasoline are estimated as 1,800,- 
000 barrels, making an indicated refin- 
ery production of 56,700,000 barrels, dis- 
tributed among the various refining dis- 
tricts as follows (thousands of barrels): 
East Coast, 7050; Applachian, 2200; 
Indiana-Illinois, 12,550; Oklahoma, 2890; 
Kansas-Missouri, 3250; Inland Texas, 
3580; Texas Gulf Coast, 13,800; Louisi- 
ana Gulf Coast, 1640; Inland Louisiana- 
Arkansas, 1060; Rocky Mountain, 1540; 
California, 7140. 

Natural gasoline to be blended at re- 
fineries is estimated as 5.8 percent of 
the total refinery production, or 3,280,- 
000 barrels. The yield of straight-run 
and cracked gasoline is estimated as 
44.98 percent, which applied to the pro- 
duction of 53,420,000 barrels gives crude 
runs of 118,760,000 barrels, or 3,831,000 
daily. 

The estimate for foreign crude runs 
to stills is 3,900,000 barrels. 

The estimate for crude-oil exports is 
2,900,000 barrels, compared with actual 
exports of 5,607,000 in July, 1940. 

Crude oil to be used as fuel and losses 
is estimated as 1,500,000 barrels. 

The estimated demand for domestic 
crude oil is 119,260,000 barrels, or 3,847,- 
100 daily. 


A.S.T.M. Officials 
Elected at Chicago 


G. E. F. Luncell, chief of the chem- 
istry division, National Bureau of Stand- 
ards, was elected president of the Amer- 
ican Society for Testing Materials at 
the annual meeting in Chicago, June 24. 
Dean Harvey, Westinghouse Electric & 
Manufacturing Company, was chosen 
vice president. 

Members of the executive committee 
are: Arthur W. Carpenter, B. F. Good- 
rich Company; T. A. Fitch, Bureau of 
Standards; Carl D. Hocker, Bell Tele- 
phone Laboratories; J. L. Miner, Atlas 
Lumnite Company; E. W. Upham, 
Chrysler Corporation. 


Committees Named For 
Annual ACS Meeting 


Seymour W. Ferris, chief chemist of 
The Atlantic Refining Company, Phila- 
delphia, has been appointed chairman 
of a general committee to direct ar- 
rangements for the meeting of the 
American Chemical Society, Atlantic 
City, September 8 to 12. 

More than 5000 chemists, chemical 
engineers, industrialists, educators, and 
representatives of allied fields includ- 
ing state and federal services will par- 
ticipate in the events. 

Seventy-eight sessions, at which re- 
Search in practically every sphere of 
pure and applied chemistry will be 
reported, are scheduled by the eighteen 
divisions of the society. Seventeen spe- 
cial symposia will deal with a wide 
range of current scientific investigation. 
Fuels, food, petroleum, phosphates, rub- 
ber, medicinals, unit processes in in- 
dustry, and biological problems related 
to national defense are among the sub- 
Jects to be discussed. * 

\n executive convention committee 








has been named as follows: Lyle L. 
Jenne of the Philadelphia Bureau of 
Water; J. Bennett Hill, manager of the 
development division of Sun Oil Com- 
pany, Philadelphia; Newcomb K. 
Chaney, director of research of United 
Gas Improvement Company, Philadel- 
phia; Professor H. J. M. Creighton of 
Swarthmore College; Professor Hiram 
S. Lukens, director of the department 
of chemistry and chemical engineering 
of the University of Pennsylvania, and 
William Stericker, development chemist 
of the Philadelphia Quartz Company. 
Chairmen of subcommittees are: Dr. 
Alexander G. Keller, Jr., of the Grad- 
uate Hospital of the University of 
Pennsylvania; Dr. Johannes H. Bruun, 
manager of the Experimental Division 
of Sun Oil Company, Norwood, Penn- 
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TREATS POLYFORM TOO! 


The ability of Gray Clay Treating 
to efficiently treat gasolines from 
a large variety of cracking and poly- 
merization processes, is again em- 
phasized by its use with the New 
Gulf Polyform Process. 

This wide usage has been won 
because of Gray’s record of pro- 
ducing at low cost a high quality, 
low gum content gasoline whether 
the installation be large or small— 


the naphtha charge being cracked 


THE GRAY PROCESSES CORPORATION 


Licenses granted under United States and Foreign 
Patents by The Gray Processes Corporation 


JERSEY CITY, NEW JERSEY 


sylvania; Loren C. Hurd of Charles 
Lennig & Company, Philadelphia; Dr. 
Horace M. Weir, manager of the 
Chemical Engineering Division of 
United Engineers & Constructors, Inc.; 
Professors Ralph Connor and Harry A. 
Alsentzer, Jr., of the University of 
Pennsylvania; Mrs. Horace M. Weir. 

P. Edward Rollhaus of Ugite Sales 
Corporation, Philadelphia; Professor J. 
Howard Graham, head of the depart- 
ments of organic chemistry and physics 
at Temple University Pharmacy School; 
Joseph W. E. Harrisson of LaWall & 
Harrisson, Philadelphia _ consulting 
chemists; Steward S. Kurtz, Jr., of Sun 
Oil Company; Professor Edward L. 
Haenisch of Villanova College; Dr. 
Mildred M. Hicks-Bruun, research 
chemist of Sun Oil Company. 







































GASOLINE PRODUCTS COMPANY, INC. 


26 Journal Square : Jersey City, New Jersey 


LICENSES granted under United States and Foreign Patents for: Cross. de Florez, Holmes-Manley. Tube and Tank Cracking Processes, Uni-Coil Injection Process and Combination Cracking Units 
Licensing Agents: THE M. W. KELLOGG CO.., Jersey City. New Jersey, or its European Representative: COMPAGNIE TECHNIQUE des PETROLES, 134 Boulevard Haussmann, Paris, France 
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SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 


REFINER AND NATURAL GASOLINE MANUFACTURER 


by 
THE LESLIE LABORATORIES 
Traver Road, Ann Arbor, Mich. 


under the supervision of 


DR. E. H. LESLIE and DR. H. B. COATS 








The abstracts here presented are selected from the current literature of science and 
technology to afford reference to fundamental information not easily available to all read- 
ers. Abstracts of articles appearing in readily obtainable trade journals are not included. 

Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. 
Complete or limited bibliographies covering special topics by title, by abstracts, or in com- 
plete manuscript, will also be prepared and furnished at reasonable cost by the Laboratories. 








Fundamental Physical and 
Chemical Data 


Temperature Coefficient of Density 
and Refractive Index for Hydrocar- 
bons in the Liquid State, M. R. Lrpxin 
AND S. S. Kurtz, Jr., Ind. & Eng. Chem., 
Anal. Ed. 13 (1941) pp. 291-5. 


Using the equation 
dts = doo + a(t — 20) + B(t — 20)2 
a single surve of a vs. molecular weight and 
a single curve of B vs. molecular weight have 
been found applicable to all types of hydro- 
carbons with very few exceptions. From these 
curves the temperature coefficient of density 
of a liquid hydrocarbon at atmospheric pres- 
sure can be predicted from the molecular 
weight within + 0.00002 gram per cc. per 
1° C. The only definite exceptions to this 
relationship are benzene, pentaethylbenzene, 
and hexaproplybenzene, which show coeffi- 
cients 0.00010 gram per ce. per 1° C. higher 
than the predicted values. The curves are 
also applicable to hydrocarbon mixtures. This 
relationship is more general than any pre- 
viously published for predicting the tempera- 
ture coefficient of density. The corresponding 
relationship between compressibility and mo- 
Jecular weight is under investigation, Since 
Ward and Kurtz have shown that for hydro- 


carbons 
An = 0.60Ad 

an accurate method of calculating density 
change also provides a satisfactory method 
for the calculation of change in refractive 
index with temperature. 

- itt i a at a) 
_ Liouid-Vapor Equilibrium Relations 
in Binary Systems, W. B. Kay, Ind. & 
Eng. Chem. 33 (1941) pp. 590-4. 

The P-V-T-x relations at the liquid- and 
vapor-phase boundaries in the n-butane-n- 
heptane system were developed from measure- 
ments on a series of mixtures varying in 
composition from pure n-butane to pure 
n-heptane. T-x diagrams for the coexisting 
liquid and vapor at constant pressure were 
constructed, from which data were obtained 
for calculating the phase-equilibrium con- 
Stants. Information on the effect of the phys- 
ical properties of the mixture on the phase- 
equilibrium constants is given by a compari- 
Son of the constants for n-butane dissolved in 
ethane and in n-heptane, and of those for 
n-heptane dissolved in ethane and in n-butane. 
The data are presented in some detail in 
tabular and graphical form. 


Thermal Properties of Pentane, P. 
R. Konz anv G. G. Brown, Ind. & Eng. 
Chem. 33 (1941) pp. 617-23. 

Accurate information on the thermal prop- 
erties of hydrocarbons is becoming more im- 
Portant with the increasing use of high 
temperature and pressure. The compound 
N-pentane was selected for study because it 
is representative of those used in indus- 
trial practice and could be _ investigated 
thoroughly in the region of the critical point 
and at high reduced temperatures and pres- 
Sures. The effect of pressure and temperature 
on the enthalpy of pentane was determined 
by means of the Joule-Thomson expansion 
from pressures up to 3000 pounds per square 
inch and temperatures up to the point of 
decomposition of the substance, with par- 
ticular care in the critical region. The data 
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secured are presented in considerable detail 
in tabular and graphical form. A_ pressure- 
temperature plot showing lines of constant 
enthalpy is included. 


Free Energies of Formation of 
Gaseous Hydrocarbons and Related 
Substances, C. M. Tuacker, H. O. 
FoLKINS, AND E. L. Miter, Ind. & Eng. 
Chem. 33 (1941) pp. 584-90. 


Standard free energies of formation have 
been calculated for 77 hydrocarbons and 8 
inorganic compounds in the gaseous state at 
100° C. intervals from 298.1° to 1200° K. The 
tables include values for the normal paraffins 
(methane to n-decane), the l-olefins (ethyl- 
ene to 1-decane), various branched-chain satu- 
rates and unsaturates of 4 to 8 carbon atoms, 
and the inorganic compounds carbon monox- 


ide, carbon dioxide, water, ammonia, carbon 
disulfide, hydrogen sulfide, sulfur dioxide, and 
suifur trioxide. Distinction is made between 
the more accurate values for straight-chain 
hydrocarbons and those for their branched- 
chain isomers. The methods of calculation 
used are given. The data are presented in 
tabular form, 


Determination of Heat of Combus- 
tion of -Gasolines, W. H. Jones AND 
C. E. Starr, Jr. Ind. & Eng. Chem., 
Anal. Ed. 13 (1941) pp. 287-290. 

Determination of the heat of combustion 
of gasolines is becoming increasingly im- 
portant and is inciuded in certain aviation 
gasoline specifications. A better procedure 
than that ordinarily employed by petroleum 
testing laboratories for heavier fuels, in 


"U.S." RASCHIG RINGS 


OF STONEWARE OR 


Offer Maximum Resistance to Corrosion and Thermal Shocks 


WHITE PORCELAIN 


@ all “U. S. Stoneware” and white por- 
celain Tower Packing Rings are made of 


De-Aired (Vacuumized) and Electrolyzed 


clays. 


@ Vitrified at 2500°F., they offer 
maximum resistance to solvents, 
alkalies and acids (except hydro- 
fluoric acid), including hot oxidiz- 
ing agents. They will not chip, spall 
or crumble—even when subjected 
to extreme and sudden thermal 
shocks. 


@ Walls are all of uniform shape 
and thickness—non-absorbent, 
non-corrosive and non-porous. The 
White Porcelain Raschig Rings are 
practically iron-free and of almost 
zero porosity. 


@ 


@ Due to their correct design, all 
“U. S. Stoneware” and white porce- 
lain Packing Rings are exception- 
ally strong. They will withstand a 
greater crushing stress than any 
others. 


@ We make a full line in all sizes 
from 1/4," O.D. up to 6” O.D. Prompt 
shipment can always be made from 
stock. Send for FREE SAMPLES 
today and test them in your own 
laboratory. See page 322 of 1940 
Refinery Catalog for more informa- 
tion on U. S. Stoneware products. 
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which losses of the more volatile components 
of the gasolines such as butanes and pen- 
tanes are avoided, is required. A procedure 
was developed whereby six to eight deter- 
minations could be made per day on low 
boiling aviation gasolines with an accuracy 
of 0.2 percent. A calorimeter of the adia- 
batic type is employed. The apparatus is 
described in some detail. Typical results are 
given. A correlation was developed between 
heat of combustion and percent of hydrogen. 
Aromatics, naphthenes, and paraffins follow 
an almost straight line relationship. The 
tabulation of the heats of combustion of 
clear hydrocarbons boiling in the gasoline 
range is given, including paraffins, naph- 
thenes, aromatics, and olefins. A bibliography 
pe 31 references on the general subject is 
given. 


Solubility of Methane in n-Hexane, 
E. P. Scuocu, A. E. HorrMANN AND F. 
D. Mayrtetp, Ind. & Eng. Chem. 33 
(1941) pp. 688-91. 


An apparatus and experimental method for 
high-pressure determination of P-V-T-X re- 
lations of two-component hydrocarbon sys- 
tems have been previously described by the 





authors. The _ solubilities of methane in 
n-hexane corresponding to pressures up to 
the critical and at temperatures of 100.27°, 
160° and 220° F. are reported in the form 
of bubble-point data. Specific volumes of the 
liquid phases, together with their compres- 
sibilities up to 6000 pounds per square inch, 
are given. The data are presented in con- 
siderable detail in tabular and _ graphical 
form. The effect of structure of the solvent 
on the solubility of methane is illustrated by 
curves showing the solubility in hexane, 
cyclohexane, and benzene. Methane is most 
soluble in the paraffinic hydrocarbons, and 
least soluble in the aromatics. 


Nomographs for Thermal Conduc- 
tivities of Gases and Vapors, D. S. 
Davis, Ind. & Eng. Chem. 33 (1941) 
pp. 675-8. 


In connection with the design of heat trans- 
fer equipment there is need for a conven- 
ient and rapid means of estimating the ther- 
mal conductivities of gases and vapors at 
various temperature levels, Gases and vapors 
fall into three classes, depending upon the 
manner of the variation of K with tem- 
perature. Three nomographs are given; one for 
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REFINING INDUSTRY 


BEAR BRAND chemicals are well known to western refiners — 


for their purity and uniform high quality. 


Manufactured by the Great Western Division of The Dow 


Chemical Company in the largest plant of its kind on 
the Pacific Coast, BEAR BRAND products have the 
added advantage of immediate availability. West 
Coast labor and West Coast materials, com- 
bined with the unequalled technical facilities 

of Dow, produce these chemical products 

under strict laboratory control. 


Specify BEAR BRAND and be sure of 
@ uniformly pure chemical product. 
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methane-ammonia-carbon-dioxide and nitrous 
oxide; the second for oxygen, hydrogen, air, 
nitric oxide and carbon monoxide; and the 
third for organic vapors, such as the hydro- 
carbons, alcohols, and esters. 


Natural Gas Hydrates, W. I. Witcox, 
D. B. Carson, AND D. L. Katz, Ind. & 
Eng. Chem. 33 (1941) pp. 662-5. 


Natural gases under pressure unite with 
water to form crystalline hydrates at tem- 
peratures considerably above 32° - As a 
result of the accumulation of liquid water 
in a natural gas pipe line and under favor- 
able conditions of pressure and temperature 
the line may become plugged with a solid 
phase. The investigators give data on the 
temperatures and pressures, up to 4000 pounds 
per square inch, at which three natural gases 
form hydrates. The phase data on hydrates 
of pure hydrocarbons were enlarged by the 
equilibrium temperatures and pressures for 
the hydrate formation from compressed liquid 
propane. The concept was introduced of han- 
dling vapor-solid equilibria in the same man- 
ner as the vapor-liquid equilibria data have 
been used to predict the phase relations of 
fluid hydrocarbon systems. The data are pre- 
sented in some detail in tabular and graphical 
form. 


Ring Method for the Determination 
of Interfacial Tension, H. H. ZumpEMA 
AND G. W. Waters, Ind. & Eng. Chem., 
Anal. Ed. 13 (1941) pp. 312-13. 


Interfacial tension may be of importance 
in the study of small changes in concen- 
tration of impurities during the refining of 
petroleum and-in studies of the deterioration 
of hydrocarbon oil, either in accelerated sta- 
bility tests or in actual service. Values ob- 
tained by the ring method may be in error 
by as much as 30 percent. It was found that 
for a given range the correction factor is de- 
termined by a mathematical relationship that 
is presented. This relationship permits ex- 
trapolation of the data with reasonable 
certainty, and to the degree required for the 
application of the ring method to the inter- 
facial tension of hydrocarbon-water interfaces. 
Nine oils were studied. The properties of these 
oils are given. The data show good agreement 
between the results of the capillary method 
and the corrected results obtained by the 
ring method. 


Chemical Compositions 


And Reactions 


Hexabenzylethane, G. A. Hitt, W. C. 
Netson, R.-L. Dunnett anv L. S. 
Moopy, Jour. Amer. Chem. Soc. 63 
(1941) pp. 1367-8. 

The investigation was undertaken to pre- 
pare the long-sought hydrocarbon, 2,2,3,3- 
tetrabenzyl-1,6-diphenylbutane, i.e., hexaben- 
zylethane. Thibenzylmethyl bromide was pre- 
pared and converted to hexabenzylethane 
which in turn was characterized by nitration 
to a hexanitroderivative. The best yield of 
hexabenzylethane resulted when _  tribenzyl- 
methyl bromide in benzene was acted: upon 
by zinc, 


The Nitrogen Compounds in Petro- 
leum Distillates. XXI. Isolation and 
Synthesis of 2,3,4-Trimethyl-8-i-propy]- 
quinoline, L. M. ScHENcK AND J. R. 
BatLtey, Jour. Amer. Chem. Soc. 63 
(1941) pp. 1364-5. 


The isolation of 2,3,4-trimethyl-8-i-propyl- 
quinoline from California petroleum is re- 
ported. The structure of the compound was 
established through chromic acid oxidation to 
the known 2,3,4-trimethylquinoline-8-corboxy- 
lic acid and was confirmed by synthesis from 
methylacetylacetone and o-cumidine. 


The Nitrogen Compounds in Petro- 
leum Distillates. XXII. Isolation and 
Synthesis of 2,3-Dimethyl-4,8-diethyl- 
quinoline (I) and 2,3-Dimethyl-4-ethy]- 
8-n-propylquinoline (II), L. M. 
SCHENCK AND J. R. Batrey, Jour. Amer. 
Chem. Soc. 63 (1941) pp. 1365-7. 


The isolation of a new quinoline homolog, 
2,3-dimethyl-4,8-diethylquinoline, from petro- 
leum is reported. The use of sulfur dioxide 
in segregating a second new nitrogen base, 


2,3-dimethyl-4 - ethyl-8-n-propylquinoline, is 


also described. The structure of these hitherto 
unknown petroleum bases has been established 
through degradation and confirmed by syn 
thesis. 


Atmospheric Oxidation of 6-Do- 
decyne, M. J. Murray AND F. F. CLeveE- 
LAND, Jour. Amer. Chem. Soc. 63 (1941) 
pp. 1363-4. 


During an Raman 


investigation of the 
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... f0r Two-Pass Butt 
Welds such as on this tank 


@ You need never doubt the uniformity of your welds when you 
use PAGE HI-TENSILE "C.” They will pass the most rigid tests. X-ray 
examination will disclose evenness of weld metal and absence of in- 
cluded gases and slag particles. X-rays will also reveal maximum 


depth of penetration. 


Tensile strength, elongation, impact resistance and fatigue resist- 
ance meet the most stringent requirements. 


Remember, too, that HI-TENSILE "C” is a 3-position welding rod— 
for horizontal, vertical or overhead welds. 


You should have a copy of this new booklet—‘‘PAGE HI-TENSILE 'C’ 
ELECTRODES.” It contains detailed operating instructions and briefly 
points out some of the advantages of this new PAGE shielded-arc 
electrode. Ask your PAGE Distributor for a copy—and also for infor- 6 
mation about other PAGE welding materials. Or, if more convenient, 
write PAGE STEEL AND WIRE, at Monessen, Pennsylvania. 


he 


PAGE HI-TENSILE ‘’F/’ 


A 3-position electrode of the 
Shield-arc type that produces 
welds with qualities that equal 
or better cold-rolled mild steel. 


PAGE ALLEGHENY 
STAINLESS STEEL ELECTRODES 


Produced in cooperation with the 
largest manufacturer of Stainless 
Steel in such variety that one of 
them will give you metal in the 
welds equal to the Stainless Steel 
you are welding. A 3-position 
electrode of the Shield-arc type. 


Production, Pipe Line and 
Refinery men have already 
learned that PAGE Hi-TEN- 
SILE 'C’ ELECTRODES have 
qualities that are important 
to them. 





* AMERICAN CHAIN & CABLE COMPANY, Inc. 





DISC GUIDING GOES MORE THAN HALF-WAY 
ih 


>  LUNKENHEIMER 


IRON BODY 


GATE VALVES 


THE GUIDE RIBS IN THE BODY AS 
WELL AS THE GUIDE CHANNELS IN THE 
DISC ARE ACCURATELY MACHINED. 






























No half-way measures go in manufacturing 
Lunkenheimer Iron Body Gate Valves. With 
disc guiding, for example, not only are the 
guide channels in the disc accurately machined, 
but the guide ribs in the body as well —to 
extremely close tolerances. 


With this thorough method of disc guiding, 
thrust of the disc is always against guides 
and not against seat faces. Chattering and 
dragging on seats are eliminated assuring 
tight closure and longer seat and disc life. 
Fewer repairs and replacements are necessary, 
materially reducing maintenance expense, with 
resultant lower valve cost. 


Lunkenheimer Iron Body Gate Valves also 
embody many other refinements which place 
them in a class above ordinary gate valves. 
Exceptionally heavy bronze seat rings; disc of 
true solid construction; new development in 
stem bronze with its extra resistance 
to wear; non-corrosive bearings at all 
points; uniform interchangeability of 
parts; dense sound castings of great 
strength; all of these features mean 
savings for the user in time and money 
over long periods of service. 


For full information on the complete 
line of Lunkenheimer Iron Body Gate 
Valves send for copy of Catalog 78. 
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found that 6-dodecyne upon standing in con- 
tact with air is oxidized to give 6-dodecy- 
none-5. Preliminary experiments indicate that 
other disubstituted acetylenes react in a simi- 
lar manner. 


Polymerization of Olefins. IV. The 
Nonenes from the Dehydration and Co- 
polymerization of t-Butyl and t-Amyl 
Alcohols, F. C. WuHitmMorE Anp L. W. 
Mixon, Jour. Amer. Chem. Soc. 63 (1941) 
pp. 1460-2. 


The investigation was undertaken to throw 
additional light on the mechanism of the 
polymerization of olefins. Two tertiary alco- 
hols were chosen because the related olefins 
polymerize with extraordinary ease in the 
presence of acid catalysts. The dehydration 
of an equimolar mixture of t-amyl and t-butyl 
alcohols with 65% sulfuric acid yields 17% 
nonenes. The mixture could not be separated 
by repeated fractionation. Ozonolysis of the 
nonene mixture and identification of the 
ozonolysis products indicates the percentage 
composition of the nonene mixture to be 
2,3,4,4-tetramethyl-l-pentene, 50%; 2,3,4,4- 
trimethyl-2-pentene, 10%; 3,5,5-trimethyl-2- 
hexene, 23%; 3,5,5-trimethyl-3-hexene, 5%, 
and 2.4,4-trimethyl-2-hexene, 10%. The sig- 
nificance of the results is considered in terms 
of the mechanism of olefin polymerization. 


III. Two-Component Gel Catalysts 
Containing Chromium Oxide for the 
Aromatization of n-Heptane, H. FEHRER 
AND H. S. Taytor, Jour. Amer. Chem. 
Soc. 63 (1941) pp. 1385-6. 


Several two-component gel catalysts con- 
taining chromium oxide were studied for the 
dehydrogenation-cyclization of heptane. In- 
corporation of the hydrogenating oxide cata- 
lysts, zinc, manganese and molybdenum 
oxides produces catalysts that tend to favor 
low olefin content with a given production or 
aromatics. Incorporation of silica does not 
materially increase gel stability but produces 
greater availability of chromium oxide sur- 
face. Incorporation of zirconia and stannic 
oxide as promoters produces catalysts superior 
to standard gel due to the slower rate of 
poisoning. The catalysts are somewhat sensi- 
tive to the revivification procedure and lose 
activity. Zirconia has itself dehydrogenating- 
cyclizing activity toward paraffins at 475° C. 


IV. The Mechanism of Reaction and 
of Poisoning in the Dehydroaromatiza- 
tion of n-Heptane, H. S. Taylor AND 
H. Fenrer, Jour. Amer. Chem. Soc. 63 
(1941) pp. 1387-92. 


Initial cyclization of heptylene-1 on chromium 
oxide catalysts is more rapid than that of 
heptane. The catalysts poison more rapidly. 
Heptylene-1 in 15% concentration in heptane 
reduces the over-all conversion to toluene. 
Methylceyclohexane is more rapidly dehydro- 
genated to toluene than heptane or hepty- 
lene-1 and does not poison the catalyst. 
Ethylene strongly poisons chromium oxide 
catalysts by deposition of carbonaceous mate- 
rial on the surface, removable only by oxida- 
tion. Simultaneous presence of hydrogen may 
eliminate the poisoning action of ethylene. 
Analysis of the data secured indicates that 
dehydrogenation of the heptane is inhibited 
by heptylene and is the slow process in the 
whole sequence. Aromatization is more sensi- 
tive to poisons than paraffin dehydrogenation. 


Catalytic Dehydrogenation of Hydro- 
aromatic Compounds with Benzene, H. 
Apkins, L. M. RicHarps AND J. W. 
Davis, Jour. Amer. Chem. Soc. 63 (1941) 
pp. 1320-5. 


A catalytic process is described in which 
hydroaromatic compounds containing a com- 
pletely or partially saturated benzene, naph- 
thalene, or phenanthrene nucleus are de- 
hydrogenated to the corresponding aromatic 
compounds in good yields. Twenty-eight 
representative compounds including hydrocar- 
bons, alcohols, ketones and ethers, have been 
dehydrogenated and the results are summar- 
ized in tables. The process consists in heating 
the hydroaromatic compound at 300 to 350° C. 
in the liquid phase under nitrogen with ben- 
zene in the presence of a nickel or platinum 
catalyst. Under these conditions benzene takes 
the hydrogen from the hydroaromatic com- 
pound and thus serves as a hydrogen acceptor 
or oxidizing agent. Various methods have 
been described for preparing nickel catalysts. 
It has been found that nickel on chromium 
oxide is perhaps the most active catalyst for 
the dehydrogenation of these saturated hydro- 
carbons that are particularly resistant to 
reaction. Nickel on alumina or nickel on kie- 
selguhr, however, are better catalysts for the 
dehydrogenation of substituted cyclohexanols 
because they show less tendency to induce 
condensations. Platinum in some _ instances 
was active at a lower temperature than 
nickel, but it was not active for the dehydro- 
genation of certain compounds, Nickel gave 
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This expansion joint was developed by Badger 
engineers after several years experimentation 
and placed on the market some time ago. It is 
a logical evolution of the Badger Directed 
Flexing, Copper Expansion Joint long on the 
market. 

Hundreds in refinery service bear witness 
to its great usefulness in absorbing expansion 
in process lines carrying liquids or gases at 
high temperatures and under the higher pres- 
sures. 

Bulletin 100 gives full details of this very 
important development by 


E. B. BADGER & SONS CO. 
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SYMBOLS of DEFENSE. 





a successful Americanattack. 
6,864 casualties were suf- 
fered in ninety-eight days of 
front line service. Today, the 
“Yellow Cross of the Prairies” 
is still proudly worn by the 
men of the Illinois National 
Guard. They are now in train- 
ing at Camp Forrest, Tennes- 
see, preparing to defend 
America against any possible 
adventure of aggressors or 
threat to its security. 


ECISIVE battlefields of 
World War I knew well 
the Yellow Cross of the 33rd 
or “Prairie” Division. On the 
ridges of the Meuse-Argonne 
and on the bitterly contested 
ground of Saint Mihiel, it 
proved to be the insignia of 
first class fighting men. At 
the Bois de Forges, the 
*“*Prairie”’ Division broke 
through strong enemy posi- 
tions to protect the flank of 
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“FPECISIVE BATTLES” in many a defense industry are those ; 
fought against corrosion of vital equipment. In these 
combats, the symbol of Lebanon’s Circle L 22 has become 
known as the insignia of sure protection. This 18 and 8 
stainless alloy is used to resist acetic acid,alkaline liquors, 
ferrous sulphate, sodium sulphate, hydrogen sulphide 
at normal temperatures. Circle L 22 meets U. S. Navy 
requirements when a carbon maximum of .07 is specified. 
This low carbon content is made possible by melting 
in Lebanon’s induction furnaces. 


LEBANON STEEL FOUNDRY ¢ LEBANON, PA. 


ORIGINAL AMERICAN LICENSEE GEORGE FISCHER (swiss CHAMOTTE ) METHOD 


LEBANON Sicinlos cmd Spociel Uy STEEL CASTINGS 
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much better yields of phenols than did 
platinum, which converted cyclohexanols to 
aromatic hydrocarbons. 


The Use of Sulfuric Acid in Purify- 
ing Saturated Hydrocarbons: Its Action 
on 2,2,4-Trimethylpentane, F. C. Wuirt- 
MORE AND H. H. JoHNSON, JR., Jour. 
Amer. Chem. Soc. 63 (1941) pp. 1481-2. 


The use of sulfuric acid as a wash in the 
purification of saturated hydrocarbons is 
widespread. Observation by the authors led 
them to believe that such treatment is ques- 
tionable. The action of cold concentrated sul- 
furic acid on isooctane was studied. After 
treatment for ten days with cold 95% acid, 
half of the starting material had been 
changed to other products, The extent to 
which reaction takes place makes impera- 
tive a most careful fractionation of a satu- 
—_ hydrocarbon following a sulfuric acid 
wash. 


Manufacture: Processes 


And Plant 


Sulphuric Acid from Refinery Sludge, 
A Chem. & Met. Pictured Flowsheet, 
ong ed Met. Engr. 48 (1941) pp. 144-5 
to 147-5. 


Prior to the development of the Chemico 
sludge conversion process, acid sludges were 
hydrolized with water and steam to effect a 
separation into oil and weak acid after which 
the acid was concentrated for reuse. This 
method was wasteful and unsatisfactory be- 
cause the separation was never entirely com- 
plete, but resulted in an impure black sepa- 
rated acid that could not be concentrated 
to the high strength necessary for some 
uses. An entirely different principle of recov- 
ery is now in use. The acid sludge is heated 
to about 550° F. when it decomposes into 
sulphur dioxide gas, solid coke, water vapor 
and a small quantity of hydrocarbon vapor. 
The advantage of this method is immediately 
obvious since the sulphur dioxide gas can 
be processed into a contact sulphuric acid of 
any desired strength. A flow diagram of 
the latest practice, based on a plant recently 
erected at the Bayway refinery of the Stand- 
ard Oil Company of New Jersey, is given. 
The process as originally developed called for 
the use of hot combustion gases to heat the 
sludge by direct contact. A novel and more 
satisfactory method is now employed. The 
granular coke resulting from the decomposi- 
tion of the acid sludge is fed in regulated 
quantity into a rotary kiln where it is ignited 
and discharged at red heat into a second 
and smaller kiln by means of a sealed plunger 
feeder. The heat content of the coke is trans- 
ferred to the sludge which is fed into this 
second kiln in a measured and continuous 
stream and the breakdown reaction is quickly 
completed. The strong gas from the decom- 
position kiln is cooled to condense the mois- 
ture and condensable oil and then passed 
through a furnace where any fixed non-con- 
densable hydrocarbon gases are burned. The 
gas is then cooled, dried and processed in a 
modern contact acid plant using vanadium 
catalyst. The coke from the decomposition of 
the sludge leaves the decomposing kiln with 
the circulating coke and is returned to the 
heating kiln after the excess has been di- 
verted for use elsewhere as fuel. 


Batch Fractionation, A. Rose, Ind. & 
Eng. Chem. 33 (1941) pp. 594-7. 


For mixtures of similar normal liquids with 
normal vapor-liquid equilibrium relationships, 
and in cases where the usual simplifying as- 
sumptions of distillation and negligible holdup 
are justified, the equations, 

2.85 Ta+ Ta 

n = —— = R and na > ———_ 

logi10@ 3(Tp— Ta) 
are suggested for estimating approximately 
the equivalent number of theoretical plates, 
n, and reflux ratio, R, required for a standard 
separation in which the first 40 percent dis- 
tilled has an average purity of 95 mole per- 
cent. The derivation of the equations is de- 
scribed, the limitations of such approximation 
formulas are emphasized, and they are com- 
pared with a correlation of more complicated 


=R 


“Rayleigh equation calculations which show 


that the number of plates required may be 
chosen from any value within a_ limited 
range, provided the accompanying reflux is 
properly fixed. The limits of the range of n 
and the methods of choosing the proper 
reflux are indicated. 


Calculation of the Effect of Reflux 
Ratio in Batch Fractionation, A. Ros£ 
AND H. H. Lone, Ind. & Eng. Chem. 33 
(1941) pp. 684-7. 


Reflux ratio is one of the important var!- 
ables in batch fractionation because of its 
relation to the sharpness of separation and 
to the time and expense required for collec- 
tion of a given quantity of product of desired 
purity. The effect of reflux ratio in batch 
fractionation may be estimated by calculating 
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An aid to greater plant safety 


described in the new Kennedy Catalog 
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The ingenious safety feature of the 
Kennedy-Erwood Valve is the spring- 
controlled disc, which enables theo 
valve to be closcd as a standard gate 
valve, but which opens automatically 
at a predetermined back pressure to 
relieve excessive unbalanced pressure. 
This design therefore combines the 
functions of a gate valve, check valve 
and relief valve in a single unit. It has 
proven its benefits in service as a non- 
return valve, back-pressure valve, at- 
mospheric relief valve, and safety gate 





valve, wherever low-pressure apparatus 
should be protected against building 
up of excessive pressures. 

The design and features of the Ken- 
nedy-Erwood Valve are fully explained 
in the new 240-page Kennedy cata- 
log, which also includes bronze and 
iron body gate, globe, angle and check 
valves for a wide range of pressures, 
bronze and malleable iron screwed 
pipe fittings, and cast iron flanged 
fittings. should 
have a copy of this helpful catalog. 


Every valve user 
y 


The Kennedy Valve Mfg. Co. . . . Elmira, N. Y. 


The Kennedy Valve Mfg. Co., 2014 E. Water St., Elmira, N. Y. 
Please send copy of your new 240-page catalog. 
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your copy |“ 
; Address. 





KENNEDY 





(vtra Values in VALVES and PIPE FITTINGS 


141 








distillation curves for the cases of interest by 
an extension of the methods of Young and 
Rayleigh, The paper summarizes the results 
of calculations of this type. 


A Technical Review of the Industrial 
Recovery of Vapours by Absorbent 
Solids and in Particular Active Carbon, 


» e A. BERTRAND, Chem. & Ind. 60 (1941) 
For the recovery of soluble vapours con- 
ee ee 3 tained in air or other gas the following 


methods have been utilized: (1) condensation; 
(2) washing; (3) the use of absorbent solids. 





WITH ANOTHER TRIGGER-CONTROL EXTINGUISHER | Te ‘trst two methods are very briefly. de- 

scribed. The article is mainly concerned with 

= verte I —- . e~- pg mas — are 
ustriz 

® The new Kidde-LUX Model 4 first aa ‘nek ln in meeiee: png 


goes into action 


and the second is silica gel. Active carbon is 
used in most recovery processes. The theory 
of the process is briefly considered. The 
energy of absorption of various substances 
and solvents is given. The process is con- 
sidered specially applicable to the extraction 
of natural gasoline. Data are given on the 
weights of various substances as absorbed by 
100 grams of active carbon in equilibrium 
with the gas mixture in which the absorbable 
vapour exercises a partial pressure between 
8 and 9 percent of the saturation pressure. 
The desorption of the active carbon is de- 
scribed and discussed. Steam gives a more 
rapid and more complete desorption than air. 
The wax desorbed carbon is dried by passing 
air through it. Recovery through absorption 
is stated to be always higher than that which 
ean be obtained practically in any other 
industrial process of condensation or absorp- 
tion by washing. The efficiency of absorption 
of a well-designed carbon plant rarely falls 
below 95%. Absorption by active carbon 
can always be effected at concentrations of 
vapour in air below the lower explosive limit. 
The quantity of steam used for desorption 
varies between 2 and 5 pounds per pound of 
solvent recovered. The power requirement is 
limited to that required by the fan. 


The Investigation of High-Boiling 
Petroleum Oils by Adsorption Analysis, 
B. C. Attrpone, Jour. Inst. Petr. 27 
(1941) pp. 94-108. 


The author describes the application of 
“chromatographic adsorption” to the analyti- 
cal separation of the high-boiling components 
of petroleum. A distillation cut of restricted 
boiling range is dissolved in aromatic free 
petroleum ether, boiling point 60-80° C., and 
the solution filtered through a column of 









































_ are you doing about your adsorbent. The adsorbent may advantageously 
smaller fire hazards? You cer- be silica gel. After the addition and exhaus- 
tainly don’ tion of the primary solution, fresh petroleum 
ainly don't neglect them completely. ether is added to the top of the column and 
, ° s s s s the filtration continued until the high-boiling 
Here's . fast — medium size fire material recovered from a unit of filtrate ap- 
extinguisher that’s engineered for proaches a specific gravity of unity. The = 
sorbent is then drained by suction, removec 
small-hazard protection. from the column, and allowed to dry. The 
It's the Kidde-LUX Model 4—-capac- dried adsorbent is divided into suitable _- 
P Oe tions as its variation in color or _ other 
ity four pounds of carbon dioxide gas. consideration may dictate, and extracted with 
3 j : * a solvent or a succession of solvents. By these 
It's equipped with the new trigger- means, with variations to suit individual 
control action and handy pistol grip. stocks, high-boiling cuts, whether distillates 

: . s . or residues, may be separated into a suc- 

This new Kidde-LUX hits fire hard cession of components of widely varying phy- 

with a blaze-killing blast of carbon sical characteristics. The application of the 

ec ‘ procedure and the degree of separation 

dioxide snow-and-gas. It smothers fire achieved are illustrated by means of selected 

in a hurr examples. The analysis of pressable wax dis- 

Y- ‘ tillate is considered. The processing of a 
The way we figure it, the Kidde-LUX residual stock is illustrated by the data se- , 

Model 4 i h ‘ - a cured from the treatment of a crude residue 

ode is the extinguisher you'll containing both wax and hard asphalt. Ad- 

want forla i sorption analyses are given for Pennsylvania 

aboratories and test benches, and Western bright stock. These stocks are 

i (LUX gas 1s clean, non-contaminating) characterized by substantial content of com- 
pounds of minimum specific gravity associ- 

for trucks and garages (Works as ated with a smaller content of compounds of 


intermediate specific gravity and high grav- 


easy as pointing your finger); and ; 
ity resins present in variable amounts. 
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pound wheeled unit. new Kidde-LUX Model 4. ele . 
And Utilization 
The Use of Mineral Oils as Mosquito 
ry ee | sas 
‘ ee Larvicides, H. D. Lorn, Jour. Inst. Petr. 
' sw & 27 (1941) pp. 73-93. 
t alter Kidde Company, Ine. A brief history of the researches on the use 
kt of mineral oils for anti-malarial work is first 
Ww given. A summary of Murray’s recent inves- 
& 717 est Street Bloomfield, N. J. tigations follows; possibly the most important 
4 point made by him is that spreading pres- 
+ sure is all-important, and that toxicity is 
i not nearly so crucial as had Maes Fees ed 
believed. A description of the Adam-Lans- 
a Send me a free i muir apparatus for the measurement of sur- 
¥ copy of ‘Don't face pressure is given. This is used widely 
t Pl With Fire,” as a criterion of the quality of anti-malarial 
ay it ire, oils. The effects of storage, exposure to dif- 
COMPANY - 
i NR Tai te ee RRR ae am al aa eee fused and bright sunlight, and the addition 
a i e of resin are described. The limitations o! 
i this new Kidde- the Adam at cog en and the care pate 
must be exercised in interpreting the results 
i LUX Model 4. Petia nna een taaseectpoucsnnn-clliineath gpcenebafirhectee obtained by its use, are illustrated, with 
a special reference to a used naphthalene ex 
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HEN one of our stainless steel 

refinery specialists sent in this 
photograph he said, “This is one of 
the best applications of stainless 
strip to refinery towers I have yet 
seen. It shows the bottom head of a 
vessel neatly lined with 4-inch strips 
of U-S-S Stainless Steel .078 inches 
thick.” 

Note the economical use of ma- 
terial—there is practically no waste. 
This neat, efficient job will protect 
the tower for years against the rav- 
ages of corrosion; whereas, without 
the stainless liner, the steel shell 
would corrode at a rapid rate. 

Refinery operators throughout the 
country have learned the economy 
of stainless lining. Many have gone 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, 


Scully Steel Products Company, 


Chicago, Warehouse Distributors 


A neat job of lining a refinery tower with 


U-S:S STAINLESS STEEL 


further and equipped their refinery 
vessels also with stainless bubble 
trays and bubble caps, to gain the 
ultimate in trouble-free, economical 
operation. In one case, cleaning time 
was cut by 96%, which amounted to 
a saving in time of 240 man hours 
per tray. 


* * * 


Because of the importance of U-S-S Stainless 
Steels in the National Defense Program, 
temporary delays in providing for normal 
peacetime requirements are unavoidable. We 
believe we can count on your understanding 
cooperation. Production facilities are being 
rapidly increased and inevitably we shall win 
this race against time and National need. 
U-S-S Stainless will then be more plentiful 
than ever before. 


NATIONAL TUBE COMPANY, Pittsburgh 


San Francisco 


United States Steel Export Company, New York 






U-S’S 12 STAINLESS LINING in a refinery tower 
head. This lining forms an effective barrier against 
high-temperature corrosion—adds_ years to the 
useful life of refinery vessels. 


Important Advantages 


RESISTS CORROSION. U-S-S Stainless 
Steel is highly resistant to high-tem- 
perature corrosion of the type com- 
monly occurring in refinery vessels. 
A lining of this resistant material 
adds years to the useful life of bubble 
towers, reaction chambers, flash 
chambers, etc. 


ADAPTABLE. Techniques for lining any 
type of pressure vessel with U-S-:S 
Stainless Steel have been worked out 
and proved in service by refinery 
equipment engineers. Lightweight 
stainless trays and caps of various 
designs have proved eminently prac- 
tical in keeping towers on stream. 
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Fairbanks Iron Valves on House Service Pumps, Hotel New Yorker, 
New York 


Valves, like other equipment in hotels, must give service 24-hours a 


day, 7 days:a week. 

To assure dependable control of the water service for the 2500 rooms 
in the hotel New Yorker, New York, Fairbanks Valves were installed 
throughout the entire plumbing system. 

At a recent interview, Mr, W. D. Lewis, Chief Engineer, stated that 
their Fairbanks Valves have cost practically nothing for upkeep during 
the many years they have been in service and that no repair parts have 


keen required, 
Fairbanks Valves are made in globe, gate, angle, check and cross 
patterns for a large range of pressures . . . in metals best suited for the 


service desired. 
Our engineers are, at all times, ready to assist in solving difficult 


valve problems without cost to you. 
Write for name of our nearest distributor and catalog No. 21. 


THE FAIRBANKS COMPANY 
20 East 4th St., New York, N. Y. 
Valves, Dart Unions, Hand Trucks, Casters, Wheelbarrows 


Boston, Mass., Pittsburgh, Pa.—Distributors in Principal Cities 
Factories: Binghamton, N. Y., Rome, Ga. 


Fairbanks 


Siandard 
| PTAA alla rll) s Valves 
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traction oil. The essential requirements of a 
superior anti-malarial oil are considered. It 
is shown that a residue from pressure distil- 
late fulfills these requirements, The entire 
subject is one of considerable importance in 
many countries. It has been estimated that 
in India alone over 1,125,000 deaths are 
caused annually from malaria, as well as a 
general deterioration in the health and lower- 
ing of the resistance to other diseases. Malig- 
nant fevers, as well as malaria, are carried 
by mosquitoes. 


Indiana Stirring Oxidation Test for 
Lubricating Oils, G. G. Lams, C. M. 
LOANE, AND J. W. Gaynor, Ind. & Eng. 
Chem., Anal. Ed. 13 (1941) pp. 317-21. 


The paper discusses a new laboratory test- 
ing technique that has been found valuable 
for predicting the oxidation stability of both 
inhibited and uninhibited crank case lubri- 
cating oils. An effort was made to investi- 
gate the outstanding conditions in an engine 
that would be expected to contribute to oil 
deterioration. The effect of metallic catalysts, 
of exposing thin films of oil above the oil 
level, of local high temperature, and aera- 
tion, were studied. It was observed that there 
is a great difference between blowing air 
through an oil and stirring air into an oil. 
This is the difficulty with the Indiana oxida- 
tion test and its lack of correlation with 
engine results. In the engine the gaseous 
products remain in contact with the oil be- 
cause of the violent agitation, and hence in 
contact with metallic catalysts that promote 
oxidation and failure. The stirring technique 
was developed to simulate this action of the 
engine in maintaining the gaseous products 
in contact with the oil. The stirring test 
technique has also been found suitable for 
investigation of bearing corrosion, in all prob- 
ability the cause of the more effective reten- 
tion of corrosive volatile oxidation products. 
The authors state that+their paper is not 
meant to bring forward a standardization or 
uniformly applicable laboratory test tech- 
nique for the evaluation of the oxidation 
stability of lubricating oils, but that rather it 
means to emphasize the importance of a 
combination of several oxidation conditions 
that exist in engine operation, and which are 
believed to contribute largely toward the 
extent and nature of oil deterioration in the 
engine. Any successful laboratory test must 
provide for the effective retention of vola- 
tile oxidation products and contact of these 
products with metallic catalyst. It is be- 
lieved that the essential features of the test 
may also be applicable to the evaluation of 
industrial oils, turbine oils, and other cir- 
culating oils. 


Evaluation and Performance of Tur- 
bine Oils, G. H. von Fucus, N. B. Wr- 
sON, AND K. R. Eptunp, Ind. & Eng. 
Chem., Anal. Ed. 13 (1941) pp. 306-12. 


It is becoming increasingly recognized that 
the performance of lubricating oils in mod- 
ern steam turbines is but slightly if at all 
predictable from the conventional tests upon 
which specifications are commonly based. In 
general, these tests exclude carelessly refined 
oils but make no distinctions as to the ulti- 
mate suitability of various well-refined prod- 
ucts, Also, progress in the design and con- 
struction of steam turbines has introduced 
new problems in lubrication and aggravated 
old ones. Two essential requisites of a good 
turbine lubricant are the ability to protect 
steel surfaces against rusting and high sta- 
bility toward oxidation. The tests described 
in the article are capable of revealing wide 
differences among turbine oils that meet con- 
ventional specifications. The chemical factors 
that influence the performance of oils in re- 
lation to the various methods employed by 
turbine operators to maintain an oil in serv- 
iceable condition are discussed. The turbine 
oil rusting test and the turbine oil stability 
test are described. The contamination of 
new oil in the turbine with used oil is con- 
sidered, and the results in three typical cases 
are given. A bibliography of 37 references on 
the general subject is included. 


Viscosity Measurement, M. R. CAn- 
NON AND M. R. FeEnskKE, Ind. & Eng. 
Chem., Anal. Ed. 13 (1941) pp. 299-300. 


In a previous paper the authors described 
a simple and accurate viscometer for the 
measurement of the viscosities of liquids 
ranging from one third to more than one 
thousand times the viscosity of water. These 
instruments are now in wide use. The present 
paper describes a modification of this Ostwald 
viscometer which is particularly suited for 
measuring the viscosities of opaque liquids. 
It is also valuable for obtaining rate of shear- 
shearing stress data that are useful in 
studies relating to asphalts, wax crystalliza- 
tion, and oil flow preperties at low tempera- 
tures. In addition, the transition region be- 
between viscous flow and plastic flow may be 
investigated with the viscometer described. 
Hence it should find application in the study- 
ing of plastic liquids in general. The viscome- 
ter is described in some detail. The instrument 
can be constructed to cover any desired range 
of viscosity. The usual instrument requires 4 
charge of 13 cc. but it can be designed to 
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BABCOCK & WILCOX TUBES 


HOT 


THE BABCOCK & WILCOX TUBE COMPANY, BEAVER 
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*NOTE 


Due to armament priority in 
connection with the supply of 
nickel, certain tube users are 
finding it necessary to install 
tubes of substitute materials. 


Because of years of research 
on a wide range of alloys, 
B&W is able to offer valu- 
able help in solving prob- 
lems occasioned by this sit- 
uation. 





FINISHED GOLD 


DRAWN 








As refiners have developed new pro- 
cesses that make more efficient use 
of crudes, B&W has developed new 
Croloys that make more economical 
tubes for these processes. 
make seamless stainless alloy tubing 
in commercial quantities, B&W has 
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alloys that enable refiners to strike 
the best balance between tube cost 
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Away with 720.0% dloam! 


It’s easy to give your lubes the uniform, 
natural-looking ‘‘Pennsylvania cast’ 
that your customers want. 


New Fluorescent Green H W does just 
that for your lubes. An. easy-to-use, 
efficient additive, it completely solves 
the bloom problem. Oils so treated are 
stable to light, heat and storage and 
unaffected as to fire, flash, pour and 
carbon tests. 


For more than ten years, leading lube refiners have 
used Wilmot and Cassidy products. 


Write for samples, prices and information on New Fluorescent Green HW 


WILMOT & CASSIDY, INC. 





108 PROVOST STREET - BROOKLYN - NEW YORK 











in Los Angeles, 
San Francisco, Houston 


Choose from the LONERGAN catalog, 
order fromthe nearest stock point. Their 
strategic location cuts days from time 
between order and installation! It’s 
part of LONERGAN “‘all-out"’ service! 


Catalog 600 sent on request to J. E. LONERGAN 
CO., 211 Race Street, Philadelphia, Pa. 


GAUGES - SPECIALTIES 


300 SPECIALTIES FOR POWER PLANTS— SINCE 1872 
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take a charge of 5 cc. The authors believe 
that the viscometer will have great utility 
in connection with studies relating to dewax- 
ing, wax crystallization, pour point depres- 
sors, low-temperature flow characteristics, 
and low-temperature storage of oil. 


Quality Tests for Petroleum Solvent 
Naphthas, E. H. McArpie anp E. L. 
BALDESCHWIELER, Ind. & Eng. Chem.. 
Anal. Ed. 13 (1941) pp. 301-5. 


Quality tests for petroleum solvent naph 
thas are discussed. Volatility is first con- 
sidered. Some simple, inexpensive, and accu 
rate method for evaporation rate has long 
been sought, and would doubtless be adopted 
if it were developed. In the meantime the 
A.S.T.M. distillation is still used. Solvency 
tests include the aniline point or the mixed 
aniline point, as used in the petroleum in- 
dustry, kauri-butanol value, which was the 
earliest solvency test to be accepted by the 
paint and varnish industry, the _ dilution 
ratio test, using the nitrocellulose dilution 
ratio, and other dilution tests employing 
synthetic resins, Physical properties that rate 
solvency, and which are deemed important, 
include gravity, viscosity, refractive index, 
and surface tension. Solvency can be rated 
in terms of composition, i.e., in terms of a 
naphtha’s content of paraffin, naphthene, and 
aromatic hydrocarbons, Relationship of vola- 
tility and solvency is discussed at some 
length. The authors believe that as a replace- 
ment for other laboratory solvency test the 
kauri-butanol value, which provides a linear, 
or nearly linear correlation of solvency for 
products of similar evaporation rate is the 
best. Materials required are inexpensive, and 
the time is short. A bibliography of 45 refer- 
ences is included. 


Determination of Mercaptan Sulfur 
Content of Gasolines and Naphthas, H. 
SCHINDLER, G. W. Ayers, AND L. M. 
HENDERSON, Ind. & Eng. Chem., Anal. Ed. 
13 (1941) pp. 326-8. 


The authors have found that the results of 
mercaptan sulfur determination are too low 
when elementary sulfur is present in the 
gasoline, and has been removed as mercuric 
sulfide. They have found, furthermore, that 
the mercaptan sulfur content of gasoline 
or naphtha can be quantitatively determined 
by the Borgstrom and Reid method without 
previous removal of any elementary sulfur 
that may be present. Tests were made with 
solutions containing several mercaptans in 
Stoddard solvent. Certain of the mercaptans 
are absorbed by mercuric sulfide, resulting 
in such cases in low values for the mercaptan 
sulfur content of the naphtha that has been 
agitated with mercuric sulfide. Several tables 
of typical data are presented to illustrate 
the points made in the paper. 


Consistency Test for Lubricating 
Greases, H. Levin anp C. J. SCHLAGEL, 
Ind. & Eng. Chem., Anal. Ed. 13 (1941) 


pp. 295-7. 

The testing method described in the paper 
has been developed and used as an extension 
of the A.S.T.M. method for greases too soft 
for the standard A.S.T.M. procedure. The 
stated scope of the A.S.T.M. method, measur- 
ing the unworked or worked consistency of 
lubricating greases that have a worked con- 
sistency of less than 400, generally limits 
the use of the method to greases softer than 
No. 0 cup grease. Greases much softer than 
this are regularly manufactured for lubricat- 
ing washing machines, mine car journal bear- 
ings. rail curves, and the like. The proposed 
method of test involves the standard A.S.T.M. 
apparatus and procedure, with the addition of 
an easily removable attachment by means 
of which the force applied to the grease can 
be reduced to any desired quantity. The ap- 
paratus is described in some detail, and 
typical results secured by its use are given. 


Determination of Wax in Asphaltic 
Products, E. C. KNow.es anp H. Levin, 
Ind. & Eng. Chem., Anal. Ed. 13 (1941) 
pp. 314-17. 


The paper describes a method for deter- 
mining wax in asphalt that has been success- 
fully used for several years. The asphalt is 
treated with propane to separate the asphal- 
tene-resin fraction from the oil-wax fraction, 
and the wax is subsequently isolated from 
the oil-wax fraction by low-temperature crys- 
tallization from solution in methyl isobutyl! 
ketone, or commercial Hexone. Propane treat- 
ment effects a clean removal of the asphal- 
tene-resin fraction, the presence of which in- 
terferes with crystallization methods for the 
determination of wax. It avoids the detri- 
mental effect of more drastic treatments, 
such as digestion with strong sulfuric acid 
or destructive distillation, both of which may 
destroy some of the wax. Hexone possesses 
the necessary properties of an outstanding 
reagent for wax determination—namely high 
oil-solvent power and low wax-solvent power, 
and good filtration rates, Application of the 
method to asphaltic samples containing 
known additions of wax indicate that the 
method is accurate. 
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New Equipment for the Modern Plant 





Steam Traps 


ARMSTRONG MACHINE WORKS 

Side inlet steam traps designed for 
800-1000, 1600-2000 and 3000 - 4000 
pounds-per-hour capacity range, desig- 
nated Models 811, 812 and 813, have 
been announced by Armstrong Machine 
Works, Three Rivers, Michigan. They 
are built for operation on pressures up 
to 250 pounds. 





Armstrong Machine’s Steam Traps 


The traps are designed so trap cap 
carrying mechanism can be removed 
without disturbing pipe connections; so 
trap body may be left permanently in 
the line to obviate any necessity of 
handling a vessel filled with hot con- 
densate or having to reprime the trap, 
and so that horizontal, straight-through 
pipe connections can be employed. 

The traps are equipped with stainless 
steel inverted bucket operating mech- 
anism, and are available with the blast- 
type thermic air vent buckets and in- 
ternal type check valves as optional 
extra equipment. 


Pump 
POMONA PUMP COMPANY 


Design improvements to eliminate 
hydraulic losses in pumps, involving 
changes in guide vanes which alter from 
horizontal to vertical the flow direction 
of fluids being pumped, have been an- 
nounced by Pomona Pump Company, 
St. Louis. 

Advanced vane ends are formed in a 
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Pomona vertical pump equipped with 
new <uide vanes. Insert A shows bulbous 
shaped end of guide vane; insert B 
shows cross-section of bowl assembly. 


bulbous shape to provide that, regard- 
less of the flow direction of the fluid, 
its direction will always be substantially 
tangential to the vane surface. The 
change from guide vanes formerly con- 
structed as thin as possible on the 
theory that the less metal the fluid 
strikes, the less is the resistance, is de- 
signed to secure greater uniformity of 
flow pattern, reduce friction, increase 
fluid lift efficiency, and to eliminate for- 
mation of eddy currents. 

The new guide vanes are an inherent 
part of the pump bowl assembly, and 
the new design may be employed merely 
by substituting a new bowl assembly 
in present pumps of the manufacturer. 


Transformer 


WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY 
A 1200-volt current transformer de- 
signed for low voltage, outdoor meter- 
ing service has been announced by 
Westinghouse Electric & Manufactur- 
ing Company, East Pittsburgh, Penn- 
sylvania. It is the first unit of its kind 
available at a rating below 5000 volts. 
Known as the WO-1 dry-type-current 
transformer, it has three ratings, 200/5, 
400/5 and 600/5 amperes. It is designed 
to permit long-range accuracy, being 
rated for 150 percent normal current 
continuous operation without exceeding 
55° C. rise with a 40° C. ambient. Me- 
chanical strength against instantaneous 
overcurrent is rated 250 times normal 
current R.M.S. first peak and thermal 
capacity of the windings will permit 70 
times normal current for one second. 
End frames of the transformer com- 
pletely surround the wound-type coils 
to brace them against disruptive effects 
of short circuit current. The transformer 
is enclosed in a welded steel case. 


Welding Rings 
TUBE-TURNS, INC, 

Welding rings designed to automati- 
cally line up and space welding ends 
of fittings or pipe, eliminating need of 
clamp and fixtures, have been announced 
by Tube-Turns, Inc., 224 East Broad- 
way, Louisville, Kentucky. They may 
be used with all types of welding fittings 
and pipe joints, including elbows, tees, 





Tube-Turns’ Welding Rings 


reducers, caps, and welding neck flanges, 
and with straight pipe. 

In use, the operator applies enough 
heat to melt down and puddle the ridge 
of the ring thoroughly to get full pene- 
tration to the bottom of the pipe wall 
without danger of slag or icicles being 
formed inside the joint. 

Use of the rings is designed to reduce 
the amount of rod metal used. 


Filter 
MORAINE PRODUCTS DIVISION 

A porous metal product designed to 
remove foreign materials from fluids, 
and to alter characteristics of gases by 
diffusion, reducing pressures and con- 
trolling flow- rates, designated Porex, 
has been announced by Moraine Prod- 
ucts Division, General Motors Corpora- 
tion, Dayton, Ohio. It is made from 








A mighty fine mercury Recording 
Thermometer—built for long serv- 
ice and extreme accuracy by 
craftsmen who know how to make 
good thermometers. 





2513 NORWOOD AVE., CINCINNATI 





THE PALMER CO., mrer. 


Recording, Dial, Industrial and Laboratory Thermometers 


Canadian Plant: King & George Sts., Toronto 


NORWOOD, OHIO 
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powdered. metal-subjected to a series 
of processing operations. 

Physical characteristics, including 
chemical composition, structure, poros- 
ity, strength and ductility, may be 
varied within limits to suit specific ap- 
plications, and similar variations may 
be accomplished in size and_ shape. 
Standard shapes now available are discs, 
sheets, cylinders and truncated cones. 
Special shapes are obtainable. 

Porex may be bonded to steel and 
copper, thereby being made an integral 
part of solid metal which may be ma- 
chined, ground, bored, threaded or proc- 
essed for individual requirements. 

Used as a filter, it is designed to per- 


mit-high flow rates, low flow restriction 
and a high degree of surface clogging 
before efficiency is reduced. As a dif- 
fusing plate, it is designed for low flow 
restriction and uniform, controlled por- 
osity. 


Bearing 


THE JEFFREY MANUFACTURING 
COMPANY 
A line of solid and split journal bear- 
ings stocked, cased and labeled for 
prompt delivery, has been announced 
by The Jeffrey Manufacturing Com- 
pany, Columbus, Ohio. 


Of gun-metal finish, the bearings 





in production. 





all out production. 


Chicago 





We know this enemy and we read his char- 
acter. By proper treatment we corivert this deadly 
enemy to a staunch ally faithfully giving you 
maximum efficiency and eliminating outage. 

The Haering Glucoside Derivatives eliminate 
scale, corrosion and living organisms in boilers, 
condensers, pasteurizers, process equipment and 
water using systems and equipment of all kinds. 

Water is our profession. 
located laboratories, our trained technical staff. 
our research, our chemicals and our proportion- 
ing equipment are at your service. 

Write, wire or phone us for an impartial, fact 
finding survey and report. There is no charge 
and no obligation for such service. Our experi- 
ence and our products are doing their part for 


D. W. HAERING & CO., Inc. 


Water Consultants 
General Offices: 
1800 Engineering Bldg., 205 North Wacker Drive 


IS WATER YOUR ENEMY OR ALLY? 


Scale, corrosion and living organisms can sabotage your plant, 
cause expensive shut downs, reduce production, create need for 
difficult replacements and consume many man-hours badly needed 
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TUBE-TURNS 


—Quick Delivery From 
MECO Warehouse Stocks 


180° TUBE-TURNS. Middle row of bin shows 45° TUBE-TURNS and welding tees. Bottom row of bin 


MAINTENANCE 


CORPORATION 


shows 90° Standard TUBE-TURNS. Row in fore- 
round shows welding heads and i80° TUBE- 
URNS. Available in standard, extra heavy and 
double extra heavy patterns. 


Quick Delivery from Large 
MECO Stocks in Houston 


Pictured above is a part of our TUBE-TURN Stocks. 























Top row of bin shows welding reducers, tees and 


ENGINEERING 


HOUSTON, TEXAS, U.S.A. 
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Jeffrey Manufacturing Bearing 


have machined bases and faced ends. 
Babbitted bores are broached to smooth 
hard surface to require no wearing in. 
They are tapped for grease cups or 
pressure fittings, with a storage groove 
in the top to provide proper distribu- 
tion of lubricant. The split bearing has 
feeder grooves on each side. 


Paint 


THE WILBUR & WILLIAMS 

COMPANY 

A paint designed to reflect light, des- 
ignated light gray Totrust, has been 
announced by The Wilbur & Williams 
Company, Park Square Building, Bos- 
ton. 

The paint employs an oil vehicle to 
penetrate pin holes and rusted pits in 
the metal and expel-moisture that may 
be present. It may be used over gal- 
vanized metals, and is available in colors 
in addition to gray. 

One gallon covers 800 to 1200 square 
feet, and the paint is not affected by a 
temperature range from 100° F. below 
zero to 800° F. above zero. 


V-Belt 


ALLIS-CHALMERS MANUFACTURING 

COMPANY 

A line of V-belts based on the Vogt 
formula, designated Super 7, has been 
announced by Allis-Chalmers Manufac- 
turing Company, Milwaukee. 

The belt employs small cords, permit- 
ting use of a larger number to provide 
greater strength with less _ stretch. 
Cords are imbeded in heat-dissipating 
rubber to reduce internal belt degenera- 
tion. 

The belts are made in matched sets 
to provide uniform, smooth-running ef- 
ficient drives. Live-rubber bottom is de- 
signed to absorb impacts of operation; 
central cord portion to transmit power 
at the effective pitch diameter; and bias 
cut fabric to provide transverse stabil- 
ity. Two-ply rubber-impregnated fabric 
cover is designed to prevent destruc- 
tive agents from reaching the vital belt 
elements, and to provide a high grip 
coefficient between belt and _ sheave 
walls. 


























Allis-Chalmers Super 7 V-Belt 
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Distinetive Advantages Announced for the New 


clipse 


Refrigerating 
Machines 


Don’t buy ANY Freon-12 compressor until 
you've seen the new Frick Eclipse line! Built 
in three sizes, these phenomenal machines 
give capacities up to 60 tons refrigeration 

. . in units so compact, light, efficient, and 
quiet they can be installed almost anywhere 
... and at a material saving over older types! 

Only in the Eclipse line can you get all the 
exclusive advantages shown, plus such fea- 
tures as higher operating speeds (up to 900 
r.p.m.), force-feed lubrication throughout, 
direct-connected motor drive when desired, 
two machines operating together (using the 
Frick oil-equalizing system), pistons with 5 
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rings, etc., etc. Nearly 60 years’ refrigerating 
Automatic experience built into them. 
: Write, wire or phone your Frick Branch or 
Submerged Capacity Patented Distributor for full details today. Or, get in 
touch with 
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Lubricating Greases: 


Their Manufacture and Use 


By 
E. N. KLEMGARD 


Practical Book for the Manufacturer and Consumer 


Mr. E. N. Klemgard, nationally-known consulting 
lubricating engineer, has brought to a focus the. per- 
tinent, scientific knowledge available in this impor- 
tant field in an entirely new book. It is specifically 
written to present concise solutions to the multiplicity 
of lubricating problems which daily confront refinery 
executives, bearing manufacturers, lubricating de- 
signers, lubricating engineers, lubricating grease 
salesmen, chemists, technologists, etc. 

Contents: Colloidal Nature of Lubricating Greases; 
Materials Used in Grease Manufacture; Theory of 
Lubricating Grease Manufacture; Grease Manufac- 
turing Equipment and Plant; Calcium Base Greases; 
Sett Greases; Sodium Base Greases; Aluminum Base 
Greases; Lead Base Greases; Miscellaneous Metallic 
Soap Base Greases; Inorganic-Hydrocarbon Lubri- 
cants; Organic Lubricants and Extreme Pressure Com- 
pounds; Miscellaneous Organic Lubricants; Grease 
Plant Management and Research; Appendix, Analyt- 
ical Methods and Tests. 


872 Pages Illustrated Price $15.00 


Send orders to 


THE GULF PUBLISHING COMPANY 


P O. BOX 2608, HOUSTON, TEXAS 
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Protect your pump investment... preven 
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m BUSINESS NOTES 4 


Bantam Bearings Heads 
Exposition Paid-Up Exhibitors 

Bantam Bearings Corporation, South 
Bend, Indiana, is the first exhibitor of 
the International Petroleum Exposition 
in Tulsa to send in a check in full for 
space for the 1942 show, scheduled for 
May 16 to 23, according to General 
Manager William B. Way. 

Formal contracts were mailed to 126 
companies which have requested more 
than 58 percent of the available space in 
the 30-acre plant of the oil show, Way 
said, 

Firms which have made requests for 
new or increased space total 78, and 
will be sent contracts as soon as all 


H-W Type 1523 
Pilot Operated Regulator 
for Field Pressure Control 














@ Simple Construction 
Sensitive Operation 
Easy Adjustment 


No Auxiliary Operating Medium Requ’red 


Forged steel bodied Regulator, sin- 
gle port innervalve. Bronze bodied 
pilot strainer and bleed valve. 


CONTROL PRESSURE RANGE O to 750 LBS. 





@ ASK THE MEN WHO OPERATE 
H-W EQUIPMENT — THEY ARE 
OUR BEST SALESMEN 





Complete information and prices available at your 


nearest HANLON-WATERS Branch. 


HANLON - WATERS, INC. 


TULSA, OKLAHOMA 


New York, Chicago, Pittsburgh, Philadelphia, St. Louis, 
Denver; Shreveport and Lafayette, La.; Fort Worth, 
Houston, Corpus Christi, Longview and Odessa, Texas. 
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1940 exhibitors notify the exposition if 
they wish to renew options on old 
space. Way said the management has 
always extended options on space to 
oil-show exhibitors so they may retain 
the same location from show to show, 
if they so desire. 

Initial plans for exhibits and features 
at the 1942 show were laid recently 
when the executive committee of the 
show met with Dr. Gustav Egloff, re- 
search director of the Universal Oil 
Products Company, Chicago, and head 
of the exposition scientific and techni- 
cal committee, and Dr. B. B. Weather- 
by, Amerada Petroleum Corporation, 
Tulsa, who is working with Egloff on 
the scientific exhibits. 

“The present world crisis, which 
places petroleum almost at the top of 
the list of vital necessities, will be re- 
sponsible for the most elaborate and 
complete scientific displays ever seen 
at the oil show,” Egloff said. 

“All activities for promoting a suc- 
cessful May 16 to 23, 1942, show in 
Tulsa are now under way, and the 


prospects are most promising,” said 
W. G. Skelly, show president. 
“Lessons In Are Welding” 
Offered in Revised Edition 
“Lessons in Arc Welding,” published 
by The Lincoln Electric Company, 


Cleveland, is being offered in a revised 
edition containing 176 6x 9-inch pages, 
with 170 illustrations. 

Helpful to beginners learning to arc 
weld, to experienced welders desiring 
practical information, and to welding 
officials, such as supervisors, foremen 
and instructors, as well as others in- 
terested in the subject, the book com- 
prises a ready reference on arc welding 
and a guide to its proper application. 

The book is a series of 60 lessons 
which present, in concise manner, fun- 
damental facts of welding, knowledge 
of which will enable the welder to util- 
ize the process successfully and eco- 
nomically. It includes an introduction 
giving preliminary instruction to the 
welder, embracing suggestions for mak- 
ing and following a definite plan for 
learning the fundamental principles of 
arc welding, and for practicing con- 
tinually, examining welds, criticizing 
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and inviting criticism of work, for wear- 
ing proper protective apparel at all 
times, and assuming proper working 
positions. 

A feature of the book is a set of 
questions and answers for each lesson, 
enabling the student to check his knowl- 
edge. This section is contained in 25 
pages, with 18 pages of questions and 
7 of answers. Since the questions are 
headed by the lesson number and sub- 
ject matter, they can be of assistance 
in furnishing the solution to problems. 
Knowing the subject matter, the stu- 
dent can refer to the index, find the 
lesson in which it is covered, then turn 
to the questions on that particular les- 
son in the back of the book. 

Copies may be obtained from the 
Book Department of Gulf Publishing 
Company, Box 2608, Houston, at 50 
cents a copy, postpaid in the United 
States, and 75 cents elsewhere. 


“Commodity Year Book—1941” 
Is of Timely Oil Interest 


The recently published “Commodity 
Year Book—1941,” issued by Commod- 
ity Research Bureau, Inc., 82 Beaver 
Street, New York, has unusual time- 
liness in view of the recent presidential 
proclamation of unlimited national 
emergency; and for men of the oil in- 
dustry, it has particular interest as it 
embodies chapters on petroleum and on 
natural gas. 

The book explains in detail what hap- 
pened as regards raw materials, labor, 
transportation, and so forth, when a 
similar emergency prevailed in 1917- 
1918. It also shows, in its 650 large 
pages, illustrated with charts and con- 
taining many tables, how the 1941 pat- 
tern of events is closely following the 
World War period. 

Listed among future developments to 
expect are stricter rationing of raw 
materials, a tightening of control of 
labor, capital, production facilities trans- 
portation and fuel supplies. 


F. H. Payne, American Meter 
Head, Completes 50 Years 


Francis H. Payne, president of Amer- 
ican Meter Company, New York, was 
honored June 20 at a surprise testi- 
monial at the Kahkwa Club, Erie, Penn- 
sylvania, tendered by 46 officers and 
members of the company’s factories and 
sales offices throughout the country. 
The event marked Payne’s fiftieth anni- 
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Officials of American Meter Company gathered at Erie, Pennsylvania, 
recently to honor Francis H, Payne, president, on completion of 50 
years with the company and manager of its Metric Metal Works. 
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Beat Rush Schedules with Faster Tools 





You cut delays 
when you cut 
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‘| your pipe with 
PROVIDES LONG-TIME DEPENDABILITY work-saver 
..» CUTS MAINTENANCE ’WAY DOWN! 


| RIckaID 


Check with the repair department on the most fre- 


quent causes of thermometer failures and you'll | Cc U T T & R S ~ 
a 


quickly see why WESTONS stand up longer ... cost 
far less all around! 





RIZaID 
heavy - duty 
cutter — 4 
sizes, capaci- 











; : ies to 4”... 

For those parts which cause most trouble are Min ARE WILLING—give them alee Mek 42 

cntirely absent in WESTON’s simplified thermome- the help of the speediest most agi gm 
ter construction. There’s but one moving part... modern tools and watch them close 


quarters 


“deliver ahead of schedule.” 
Everywhere you find these ef- 
ficient Ri@aiD Pipe Cutters by 
hundreds of thousands cutting 
all kinds of pipe more easily and 
quickly. They save cutting and 


and that part is made of corrosion-resisting metal 
and encased in a stainless steel stem. There’s 
nothing to leak... nothing subject to early wear 
.. nothing fragile. Even reasonable over-tempera- 
tures will not impair the accuracy of a WESTON. 


Remember, too, that WESTONS are guaranteed 
accurate within 1% over the entire scale...require 
no capillary correction ... and are available in 
types, sizes and ranges for most industrial applica- 


reaming time. That unusual 
blade type wheel—forged and 
assembled in solid hub—sets new 
speed and endurance standards. 
















Heavy-duty type, these cutters 
are guaranteed to cut true. For the 
economy of more work and less 
expense, ask your Supply House 
for Rifaip Cutters. .. The Ridge 
Tool Company, Elyria, Ohio. 


tions. Complete specifications and prices in book- 
let form, will gladly be sent on request. Weston 
Electrical Instrument Corp., 655 Frelinghuysen 
Avenue, Newark, New Jersey. 


3 WESTON ALL-METAL 
‘, GAUGE TYPE 














‘THERMOMETERS 





* WORK-SAVING PIPE TOOLS a 
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From a cracked 





machine casting 
to a loose tool handle 
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dozens 

of refinery 
repairs 

can be made 
with SMOOTH-ON 


The money-saving uses of Smooth-On 
are almost endless. This many-purpose 
iron repair cement will seal cracks in 
casings of boilers, heaters, pumps, 
valves, piping and refinery equipment, 
will stop leaks at pipe connections, 
seams, bolts, rivets, screws, etc., and 
will tighten loose fixtures and parts of 
equipment all over the refinery. 

Smooth-On has been doing these jobs 
successfully for 45 years, as thou- 





sands of engineers can testify. It is 
easy to apply, requires no heat, special 
tools, nor previous experience, hardens 
quickly, becomes stronger with age, 
and makes a lasting repair. 










‘ 40-Page 

_ Handbook 
Every engineer should have a 
copy of this useful repair 
manual, with 170 diagrams 
and simple instructions for 
ingenious, practical  short- 
cuts in emergency repairs 


and routine maintenance 
jobs. Your copy sent free if 
you mail the coupon. 

Buy Smooth-On No. 1 in 
1-lb., 5-lb. cans or 25-lb., 
100-lb. kegs from your sup- 
ply house or if necessary, 
frem us. For your protection, 
insist on Smooth-On—used 
by engineers since 1895. 








SMOOTH-ON MFG. CO., Dept. 11 
570 Communipaw Ave., Jersey City, N. J. 
Please send SMOOTH-ON HANDBOOK. 


Do it wilh 
SMOOTH-ON 
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versary with the company, during which 
period he has been manager of its 
Metrire Metal Works. He was given an 
antique grandfather’s clock, the vresen- 
tation being made by Norton McKean, 
company vice president and manager of 
its D. McDonald & Company works in 
Albany, New York. 

Payne’s father, the late Calvin H. 
Payne, was engaged in oil development 
in Pennsylvania, and built the first natu- 
ral gas pipe line in America. Francis 
Payne entered the gas meter business 
in 1891, when he became secretary and 
manager of Metric Metal Company, 
Beaver Falls, Pennsylvania. In the same 
year, the company built a new factory 
at Erie, transferring its entire organiza- 
tion. Payne was elected a vice president 
of American Meter Company in 1923, 
and was made president in 1936. 


“Air and Gas Compression” 
Details Present-Day Practice 


Results of recent researches in prop- 

erties of gases, especially in regard to 
compressibility, critical data and spe- 
cific heats, are covered in “Air and Gas 
Compression,” by Thomas T. Gill, 
Union Oil Company of California. 
_It makes available specific informa- 
tion on practical applications of theories 
of compression and gas measurement, 
particularly with reference to technical 
details. The author has selected and pre- 
sented data most needed by those whose 
work deals with air and gas compres- 
$10n. 

The book includes a chapter on flow 
of gas in pipe lines, based on the Wey- 
mouth equation. Included also is series 
of tables designed to reduce the labor 
required in computing pressure drop in 
pipe lines. The solution of problems is 
based on equations, tables and align- 
ment charts, an arrangement that en- 
ables the reader to check nearly all 
computations in several different ways. 

The volume includes 181 pages, 6x9 
inches, and 35 illustrations. Copies may 
be obtained from The Gulf Publishing 
Company, Drawer 2608, Houston, at $3 
a copy. 














Supply Personals 





Laurence M. Ewell, export manager 
for Link-Belt Company, Chicago, has 
been named general manager of the 
company’s eastern division operations, 
with headquarters in Philadelphia. He is 
succeeded as export manager by Carl A. 
Woerwag, former assistant export man- 
ager. 

Ewell entered the employ of the com- 
pany in Philadelphia in 1906, and ad- 


| vanced successively through the drafting 





C. A. Woerwag 


L. M. Ewell 





LEACH 


FRACTO 


CONDENSERS 


for High Pressure 
and Temperature. 


| 


Also Heat Exchangers for Vac- 
uum and Atmospheric Service. 


Patented in the United 
States and Foreign 
Countries 


C. H. LEACH CoO., Inc. 


117 Liberty Street, New York, N. Y. 


CATALYSIS 


Inorganic and Organic 








| By SOPHIA BERKMAN, JACQUE C. MORRELL 


and GUSTAV EGLOFF 
(Research Laboratories, Universal Oil Products 
Company) 


Catalysis, including inorganic and or- 
ganic reactions in both pure and applied 
science, has been studied with steadily 
augmenting intensity for more than one 
hundred years. In many varied fields of 
science and industry, Catalysis has 
come to occupy a revolutionizing posi- 
tion, a fact clearly emphasizing the im- 
portance of a thorough knowledge of the 
subject. 
CONTENTS 
The Phenomenon of Catalysis 
Adsorption and Catalysis 
Heterogeneous and Homogenous Catalysis 
The Activity of the Catalyst 
Inhibitors in Catalysis 
Promoters and Poisons in Catalysis 
Carriers in Heterogeneous Catalysis 
Catalytic Reactions in Inorganic and 
Organic Chemistry 
Physical Conditions in Catalytic Reactions 
Classification of Catalysts with Respect to 
Type of Reaction 
Catalysis in the Petroleum Industry 








1150 pages .e Illustrated e Price $18.00 





Send orders to 


The GULF PUBLISHING COMPANY 


P. O. Drawer 2608 Houston, Texcs 
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Gartock 430 CHEvron for 
hydraulic service. 

Gartock 431 Cuevron for 
oils at low temperatures. 
Gar.tock 530 Cuevron for 
steam, air or gas. 

Gar.ock 531 Cuevron for 


hot oils, Jao 


Because of its exclusive hinge-like construction GARLOCK 
CHEVRON Packing expands and contracts automati- 
cally as pressures increase or decrease. Friction on the 
rod and on the packing itself is thereby reduced to a 
minimum; long, dependable service is assured. Genuine 


CHEVRON Packing is made and sold only by GaRLocK. 










THE GARLOCK 
PACKING CO. 
PALMYRA, N.Y. 


Tulsa, Okla. 
Houston, Tex. 
Los Angeles, Calif. 
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FOR TEMPORARY OR 
PERMANENT INSTALLATION 
MEASURING LOW PRESSURES 


@ These are accurate, compact direct reading 
gauges for measuring small air and gas 
pressures. The 3 inch size shown at the left, 
measures to 22 ounces, is 14” wide, 14” 
deep, 5%” high and weighs 20 ounces. The 
6 inch size shown at the right, measures to 
3lbs. or 48 ounces, is 2’ wide, 134” deep, 942’ 
high and weighs 1% Ibs. Both are provided 
with a heavy walled Pyrex glass tube, protected 
on three sides with a strong semi-steel cast 
housing finished in dull black baked on Japan. 


Both sizes — because the mercury cannot 
spill out—are widely used by service men as a 
portable gauge for testing air lines, fuel lines, 
etc., and due to their low price have found 
wide use for permanent installations in in- 
dustrial plants. Bulletin No. 3 gives complete 
details. Send for a copy. 










Manometers, 
Meters, and Gauges 
for the accurate 
measurement of Pressures, Vacuums and Flows of Liquids and Gases. 
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IMPORTAN 
NEWS. 


to users of 
PACKING 


IMMEDIATE SHIPMENT can 
be made from factory 
stock of *SUPERCUTNO 
Acid-resisting Packing, 
manufactured from genu- 
ine imported African Blue 
Asbestos. 
© 

The importation from Africa 
of Blue Asbestos has now 
been practically cut off. 
Foreseeing this situation, 
we have obtained a large 
supply of Blue Asbestos 
for our *SUPERCUTNO 
Acid-resisting Packing. This 
large stock enables us to 
meet all requirements and 


to make immediate ship- 
ment of *SUPERCUTNO. 


ALL HEAVY ACIDS are 
successfully packed 
with *SUPERCUTNO 
Packing, which is lu- 
bricated to withstand 
corrosive action and 
to reduce friction. 
e 


Protec? your needs 
by writing TODAY for 
complete information. 


Greene, Tweed & Co. 


Bronx Bivd. at 238 St., 
New York, N. Y. 


SUPER 
TNO 
PACKING 


for acids 
*Reg. U.S. 
Pat. Off. 





Made by the 
Manufacturers of 


*PALMETTO 
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TATA ATTAR A 
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and estimating departments. He was 
transferred to the sales department; sent 
to the Pittsburgh office in 1911, and in 
1915 returned to the Philadelphia plant 
sales department. Since that time, he has 
been constantly employed in the sales 
department, variously as sales engineer 
and branch manager of Link-Belt offices 
in Philadelphia, Chicago, St. Louis and 
New York. He was educated in private 
and public schools in Baltimore, at the 
University of Maryland, and at the 
United States Naval Academy, from 
which he was graduated in 1906. 

Woerwag entered the employ of the 
company at Philadelphia in 1910, in the 
drafting room. In 1914, he became squad 
engineer in charge of boiler plant and 
gas house conveyor work. He left Link- 
Belt in 1917 and became an ordnance 
inspector in the United States Army, re- 
turning to the company in 1919 as sales 
engineer in the export department, with 
headquarters at the New York office. 
He attended Philadelphia public schools, 
entered Lehigh University, graduating 
in 1910 with the degree of mechanical 
engineer. 


W. E. Griffiths, engaged in engineer- 
ing and sales pro- 
motion of stainless 
and other alloys for 
Carnegie - Illinois 
Steel Company in 
the Mid- Western 
states, has been 
named manager of 
a new development 
engineering depart- 
ment of Allegheny 
Ludlum Steel Cor- 
poration, Pittsburgh. 
Eighteen years ago 
he started as a met- 
allurgist with Union 
Carbide and Carbon 
Research Labora- 
tories specializing in stainless alloys, and 
later held metallurgical positions with 
Duraloy Company and the central alloy 
division of Republic Steel Corporation. 


W. F. Detwiler, 
Jr., assistant mana- 
ger of the depart- 
ment, started in 1936 
in the metallurgical 
department of the 
company’s silicon 
steel division, spent 
part of 1939 in Shef- 
field, England, as 
European represent- 
ative, and since his 
return has been en- 
gaged in warehouse 
control at the Pitts- 
burgh headquarters offices. 


S. D. Distelhorst, sales promotion 
manager of Cochrane Corporation, Phil- 
adelphia, 
sional engineering degree by Purdue 
University. He graduated from Purdue 
in 1935 with a bachelor of science de- 
gree in electrical engineering. His thesis 
was titled “A Practical Advertising and 
Sales Promotion Plan for Cochrane 
Corporation.” 


James A. Trail has joined the Hyatt 
Bearings Division, General Motors Sales 
Corporation. For several years, Trail 
has been an associate professor in 
mechanical engineering at the A. & M. 
College of Texas. He will cover the 
Southwest territory, traveling out of 





W. E. Griffiths 





W. F. Detwiler, Jr. 
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COPPAR 
SUMP RAW 


is preferred by leading re- 
fineries because of its high 
copper content, dependable 
uniformity and exceptional pu- 
rity and freedom from foreign 
and inert matter. 


99% + PURE 


Quotation on request, on any 
quantity required. Prompt ship- 
ments can be made from our 
nearest plant. 


















































““ACECO”’ 


Portable DRUM CLEANER 

FAST: Two to five minutes cleans 
average size drum. 

EFFICIENT: Container is left absolutely 
clean and free of any foreign 
matter. 

MODELS: One, operating with 40 lbs. 


pressure, 4 for cleaning drums 
used for the lighter oils. The 
other, operating with 60 Ibs. 
pressure, is for practically all 
petroleum products. 

Constructed for operation in 
hazardous locations. 


AMERICAN CLEANING EQUIPMENT CO., 
Incorporated 
3211 Frisby Street, Baltimore, Maryland 
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Dallas. A. J. Swisler, who formerly 
handled this territory, will work out of 
western division headquarters in Chi- 
cago. 


John H. Heinzerling has joined Vin- 
son Supply Com- 
pany, Tulsa, to work 
on sales, service and 
installation of Fish- 
er Governor Com- 
pany’s Control 
equipment. Former 
research engineer in 
the Port Arthur re- 
finery of The Texas 
Company, Heinzer- 
ling has spent six 
years in the Dallas 
office of- an -instru- 
ment company. He 
will make his head- 
quarters at Tulsa. J. H. Heinzerling 


M. Howell, executive assistant to 
E. D. Spicer, manager of the Schenec- 
tady works of General Electric Com- 
pany, has been named to succeed his 
chief, who has been advanced to the 
post of assistant to the vice president 
in charge of manufacturing. Howell 
started with General Electric nearly 40 
years ago, when he was engaged as a 
shop clerk in the old switchboard de- 
partment. In 1905, he transferred to the 
cost department. He was appointed as- 
sistant section head of the department 
in August, 1906, and head of turbine 
costs in December of the same year. 
In February, 1909, he was named head 
of turbine and control cost department, 
and was appointed chief cost account- 
ant for the works in July, 1920. In Sep- 
tember, 1923, Howell was appointed 
works accountant, and in 1937 became 
executive assistant to Spicer. 


George T. Kilmon has been elected 
assistant secretary, and Edward M. 
Martin, assistant treasurer of The B. F. 
Goodrich Company, Akron, Ohio. Kil- 
mon, member of the company’s legal 
staff for 16 years, will fill a vacancy 
caused by the death of J. L. McKnight, 
and will be in charge of the company’s 
law department. He joined the com- 
pany in July, 1925, following graduation 
from the University of Virginia. Mar- 
tin, who returned to the United States 
from France on April 15, joined the 
company in February, 1920, as a mem- 
ber of the Akron credit department, 
later going to Toledo, Atlanta and New 
York City in managerial capacities for 
this department. In 1931, he was as- 
signed to duties in Europe, Africa and 
the Near East, remaining abroad, ex- 
cept for short business trips to the 
United States, until his return last 
month. He is a graduate of Harvard 
University. 


W. L. Schneider, sales manager for 
The Falk Corporation, Milwaukee, has 
been elected vice president in charge of 
sales. A 1925 graduate of Marquette 
University, he started with the com- 
pany as sales estimator, and _ succes- 
sively held positions as sales engineer, 
assistant sales manager and sales man- 
ager, 

T. F. Scannell, assistant to the sales 
manager, succeeds Schneider as sales 
manager. A 1918 Yale University grad- 
uate, he served as an ensign in the Navy 
during World War I, was with Chain 
Belt Company, and joined Falk in 1928 
as St. Louis representative. He later was 
southwest district manager, and since 





April, 1940, has been assistant sales 
manager. 


Wesley Fisher has been named sales 
representative by 
Briggs Clarifier 
Company to work 
with The Continen- 
tal Supply Company 
in promoting sales 
in the Mid-Continent 
area. Fisher, who has 
had 12 years experi- 
ence with oil clarify- 
ing and filtering 
equipment, with spe- 
cial attention to lu- 
bricating problems, 
will make his head- 
quarters in Houston. 





Wesley Fisher 


J. B. Kelley, in charge of Falk’s flex- 
ible coupling. business, has been named 
assistant to the sales manager. Since 
graduating from Marquette University 
in 1927, he has been with Falk, first as 
an apprentice and later as an estimator, 
saelsman and district manager at Cin- 
cinnati. 


Myron Powers, in charge of pur- 
chases at the Cleveland plant of Chi- 
cago Pneumatic Tool Company, has 
been named manager of purchases, with 
headquarters at the general offices in 
New York. 


C. M. Maratta, maintenance engineer 
since 1921 for The Timken Roller Bear- 
ing Company, Canton, Ohio, has been 
appointed Chief Works Engineer to fill 





The Less Time You Have to Clean 
Tubes, the More You Need the New 
























TUBE CLEANERS 


If slow tube cleaning is holding up 
your operations, you need the power- 
ful, rugged, dependable new Roto 
Tube Cleaner. It is built to take the 
most terrific punishment you can give 
it. The exclusive Roto air valve, directly 
behind the motor, enables your op- 
erator himself to turn the air on and 
off instantly, eliminating the need of 
a helper, and saving the time formerly 
lost in signalling every time the cleaner 
is removed from one tube and inserted 
into the next. 

This Roto feature, plus the greatly 
increased speed and power of the new 
Roto motor, often saves many hours 
on a single tube cleaning job. 

Roto stocks a complete line of 
cleaners for every size and shape tube, 
ready for prompt delivery. Write for 
full details today. 


Rapid Action Air Valve 


Permits One-man Operation 


145 Sussex Ave. 
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SEE OUR ADV. IN SWEET'S AND WRITE 


The ROTO Company 


Newark, N. J. 


Model 112 Air- 
driven Motor with 
self-feeding cage- 
type head and air 
valve for one-man 

operation. 





157 


Teton 


ase i 








NATIONAL emer- 

gency exists! You 
have been called upon to 
“keep your wheels turn- 
ing”—and production at " 
its peak. A water shortage. or failure 
would play havoc with your program. 
Save time, worry and possible shut down 
by putting in your own Well Water 
System. 

Select the most dependable system 
made. That means Layne. Select it for its 
proven reputation of highest efficiency. 
unquestionable quality and outstanding 
engineering features. Select a Layne Well 
Water System because the Layne organi- 
zation has the men, equipment and skill 
to do the job complete and right. in the 
shortest possible time—anywhere in the 
United States or pessessions. 

Layne Engineers will cooperate gladly 
in making a survey of your water supply 
needs. They are qualified specialists in 
Well Water Supply problems. and will 
collaborate with you. your engineer or 
plant superintendent. There is no obliga- 
tion. 

“For Defense” is a new bulletin just 
issued which pictures and lists defense 
work completed for air fields. army 
camps, munition plants, etc., by Layne. It 
is free. Address 


LAYNE & BOWLER. INC. 
Memphis. Tenn. 


LAYNE 
PUMPS & WELL 
WATER SYSTEMS 


pecen AFFILIATED COMPANIES Ow} 
Co. Ark. 



























a vacancy left by death of W. C. Mak- 
ley. Maratta served as power plant in- 
spector of the Pennsylvania Railroad 
for seven years, draftsman for West- 
inghouse Electric & Manufacturing 
Company for four years, and joined 
Timken as a draftsman in 1917. 

Walter F. Green, who has been with 
the Timken engineering department 
since 1935, becomes Assistant Works 
Engineer, and Putney L. Wright, with 
Timken since 1938, will be plant engi- 
neer. 


E. S. Bissell has been made vice 
president of Mixing Equipment Com- 
pany, Rochester, New York. He had 
been technical sales manager. Joining 
the company in 1937 as sales manager, 
within a few months he was also ap- 
pointed director of research, and as- 
sumed the responsibilities of develop- 
ment and market study. Before his as- 
sociation with Mixing Equipment, he 
was assistant to the manager of instru- 
ment sales, Bausch & Lomb Optical 
Company. 

Bissell is a graduate of Kansas State 
Teachers College, holding a B. S. de- 
gree. 


C. G. Tyler, formerly with the rail- 
road division of Manning, Maxwell & 
Moore, Inc., in the Chicago district, has 
joined the industrial division to take 
over the territory served from Colum- 
bus, Ohio. This district was formerly 
covered by Win Adams, who has been 
transferred to the Buffalo territory. 
Arthur B. Bleecker, formerly with the 
Los Angeles Branch of Creamery Man- 
ufacturing Company, will represent four 
of the company’s industrial divisions in 
the Pacific northwest, covering the 
Seattle and Portland territories. 


W. C. Pinkerton, for the past six 
years assistant technical editor of Chem- 
ical Engineering Catalog, has resigned 
to join the monel and rolled nickel ad- 
vertising department of The Interna- 
tional Nickel Company. He will edit 
house publications devoted to those in- 
dustries. 


Harry C. Merriam, 56, member of the 
board of directors of E. B. Badger & 
Sons Company, died June 27 in Newton, 
Massachusetts. He became associated 
with the Badger company late in 1917 
as a member of its chemical engineer- 
ing sales division. 


Carl D. McWade, advertising man- 
ager for the Continental Supply Com- 
pany, Dallas, has started a year’s mili- 
tary service. His duties with the com- 
pany are being assumed by A. J. Muel- 
ler. 


William F. Crawford, associated with 
The Edward Valve 
& Manufacturing 
Company, East Chi- 
cago, Indiana, since 
1931, has been 
named president of 
the company. Pre- 
viously in active 
charge of manufac- 
turing, research, ad- 
vertising and sales 
promotion activities, 
he succeeds W. W. 
Crawford, who died 
earlier this year. 





W. F. Crawford 








Stanley A. McCaskey has been elected 
assistant secretary of 
Allegheny Ludlum 
Steel Corporation, 
Pittsburgh. A native 
of Wilkinsburg, 
Pennsylvania, he is a 
1931 graduate of Har- 
vard Law School. 
McCaskey served 
with South Penn Oil 
Company, and later 
as vice president and 
general counsel of 
Six States Coal Cor- 
poration. He resigned 
to become chief 
counsel for the treas- 
urer of the United 
States in Washington, and in 1938 went 
to San Juan as assistant general coun- 
sel for the Puerto Rico Reconstruction 
Administration. Returning to Washing- 
ton in 1940 as assistant chief of the 
Foreign Funds Control Division'of the 
Treasury Department, he resigned in 
September of that year to become as- 
sociated with Allegheny Ludlum. 

Herbert J. Braun, formerly with 
Foote Bros. Gear & Machine Corpora- 
tion, Chicago, has been appointed De- 
troit sales representative for McKenna 
Metals Company, Latrobe, Pennsyl- 
vania, with headquarters at 14425 Mark 
Twain Avenue, Detroit. 





S. A. McCaskey 


Harry McCool, Jr., has been appoint- 
ed southwestern sales representative for 
the Steel and Tube Division of The 
Timken Roller Bearing Company. His 
territory includes Kansas, Louisiana, 
Oklahoma, Arkansas and Texas, with 
headquarters at Dallas. McCool joined 
Timken in 1928 as hot mill operator, and 
was advanced to superintendent of the 
tube mill at Wooster, Ohio, in 1935. He 
served in this capacity until March, 
1941, when he joined the sales depart- 
ment of the Steel and Tube Division. 





WANTED—CHIEF ELECTRICIAN 


Preferably a man with engineering trein- 
ing and who has had experience as 
electrical draftsman, to take charge of 
electrical maintenance and construction 
work in a Middle West Refinery. 
Address Box 54, 
c/o the REFINER. 
Houston, Texas 








ALL TYPES OF 


EVALUATION 


GAS ANALYSIS 
WORK 

WITH LABORATORY FACILITIES 

IN HOUSTON 


A well equipped laboratory and 
experienced analysts operating 
under close supervision of our 
technical staff assure accurate re- 
sults that are promptly obtained. 


TESTED SAMPLE CONTAINERS 
Furnished on Request 


CALL WOODCREST 6-2679 
OR WRITE TO 


GULF COAST PETROLEUM 
LABORATORY, Inc. 


1215 DUMBLE ST. HOUSTON 
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